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B Supporting Information for RCRA and Other Monitored Facilities

This chapter provides supplemental information for the Resource Conservation and Recovery Act of 1976
(RCRA) and other regulated units on the Hanford Site that require groundwater monitoring, excluding
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) operable
units (discussed in Appendix A). Site-specific information for each facility included in each chapter of the
report, under the respective groundwater interest area in which the facility is located.

Groundwater monitoring under RCRA continued during the reporting period at 26 waste management
areas. Estimates of groundwater velocity, hydrologic properties, and associated references are shown in
Table B-1 for the RCRA sites.

To determine if a waste site has adversely affected groundwater quality under RCRA interim status
regulations (WAC 173-303-400, “Dangerous Waste Regulations,” “Interim Status Facility Standards”;
40 CFER 265.93, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities,” “Preparation, Evaluation, and Response”), concentrations of indicator
parameters in downgradient wells are compared to statistically derived critical mean values. The indicator
parameters under interim status are specific conductance, pH, total organic carbon (TOC), and total
organic halides (TOX). The critical values to which the indicator parameters are compared represent

99 percent prediction limits, which are calculated for each facility based on samples from upgradient
wells. The methodology used to calculate the critical value is the Student’s t-test in accordance with

40 CFR 265.93(b). The formula and individual parameters for the test are provided in Section 7.1 of
PNNL-13080, Hanford Site Groundwater Monitoring: Setting, Sources and Methods. The upper
prediction limits (and lower limit in the case of pH) are also referred to as critical mean values.

Critical mean values are recalculated annually or if the number of analyses changes. Annual recalculation
accounts for changing background conditions. Changes in the number of analyses are usually the result of
changes in monitoring well networks (e.g., wells are added or deleted). If changes occur in a monitoring
well network, critical mean values for that facility are recalculated for subsequent semiannual sampling
events using the new well network. Details for the critical mean values for RCRA sites, and comparison
values for other monitored facilities, are provided in ECF-Hanford-14-0043, Rev. 0, Calculation of
Critical Means for Calendar Year 2014 RCRA Groundwater Monitoring..

Tables B-3 through B-88 provide supporting information for the RCRA sites, including the comparison
values (critical mean values and limits of quantitation) used during the reporting period.

This chapter also provides constituent lists, well network configurations, and other ancillary information
for regulated facilities that fall outside of the RCRA program. Some network wells in these facilities are

shared with RCRA facilities. Tables B-89 through B-94 list the constituents and/or the results summaries
for these facilities.


http://www.epa.gov/oecaagct/lrca.html
http://www.epa.gov/oecaagct/lrca.html
http://www.epw.senate.gov/cercla.pdf
http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-400
http://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol26/pdf/CFR-2011-title40-vol26-sec265-93.pdf
http://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol26/pdf/CFR-2011-title40-vol26-sec265-93.pdf
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D2760032
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0082015H
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
SISI;\IF 1 West-northwest 0.04-0.70 Darcy (PiilL-_ESS;S) — 1.9 x 10 | Trend surface analysis.
ggs; and West-northwest 0.02-0.36 Darcy (PiilL-;B§;5) — 9.6 x 10* | Trend surface analysis.
S/S[I)\IFs North 0.03-0.48 Darcy (PiilL-;B§;5) — 1.3 x10® | Trend surface analysis.
116-H-6 15— 140
Evaporation North-northeast 0.20-5.5 Darcy (PNL-6728) — 3.9x10% | Trend surface analysis.
Basins —
18
(WHC-SD-EN-

||330Pr_e?:37|é Gradient and flow direction based
21.6'A'29 South-southeast 0.0036 Darcy Completion 0.1 20x10% | 2013 trend surface analysis.
Ditch Data Package Low gradient well network

for the 216-A- (SGW-54165).
29 RCRA
Facility)
Gradient derived using 2013 low
gradient groundwater contour map
A (Figure 10-3). Flow direction based

216-A-368 Southeast 0.0013-0.22 Darcy 18 - 3,000 0.1 7.4 x10% |on 2013 low gradient groundwater

Crib

(PNNL-11523)

contour map and plume movement.
Low gradient well network
(SGW-54165).

0 A3M ‘20-ST02-1d/304


http://pdw.hanford.gov/arpir/pdf.cfm?accession=E0034486
http://pdw.hanford.gov/arpir/pdf.cfm?accession=E0034486
http://pdw.hanford.gov/arpir/pdf.cfm?accession=E0034486
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D195063972
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0085682
http://pdw.hanford.gov/arpir/pdf.cfm?accession=DA572902
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0085682
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
Gradient and flow direction based
216-A-37-1 18 — 3,000 ' on 2013 trend surface analysis.
Crib South-southeast 0.0036-06 Darcy (PNNL-11523) o 2.0 x10° Low gradient well network
(SGW-54165).
1.0 Gradient based on trend surface
(WHC-SD-EN- analysis using wells 699-42-42B,
EV-002 699-43-44, 699-43-45, 699-44-39B,
Groundwater and 699-45-42. Trend surface
216-B-3 Pond | Southwest 0.0056 Darcy Quality 0.25 0.00111 derived by least squares regression
Asessment for of a plane to points in
the 216-B-3 three-dimensional space
Pond, (Davis, 2002, Statistics and Data
PNL-10195) Analysis in Geology).
Gradient (G) and flow direction
based on monthly water level
measurments corrected for
barometric response between
January and December 2014 at
Darcy and a 14 well low-gradient network as
216-B-63 180 — 230, 1.047 x 10" | shown in Figure 9-45. Effective
Trench Southeast 0.019 - 0.024 plume | sew-44329 0.1 2014 average | POTOSity (1) based on discussion in
movemen SGW-54508. Flow based on
formula V=(K*G)/n.
(Driscoll, 1986, Groundwater and
Wells). Flow rate correlates with
nitrate and technetium-99
plume movement.

0 A3M ‘20-ST02-1d/304


http://pdw.hanford.gov/arpir/pdf.cfm?accession=DA572902
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0085682
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D199061222
http://pdw.hanford.gov/arpir/pdf.cfm?accession=1005050453
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
216-S-10 Pond 104 .
. East-southeast 0.20 Darcy | (WHC-SD-EN- 0.15 2.9 x 10 | Trend surface analysis.
and Ditch
DP-052)
?ﬁg—éhirsocess South-southeast 17 (Ecglggg-FF- 3.3x10*
11-0151 Rev. 3
Darcy (Available in 0.17 y Trend surface analysis.
316-5 Process | o oo 13 Appenix F of 2.4 %10
Trenches DOE/RL-2010- (June)
99)
Gradient derived using 2013 low
gradient groundwater contour map
68 — 75 (Figure 10-3). Flow direction based
IDF Southeast 0.004 — 0.0045 Darcy (PNNL-13652, 0.1 6 x 1076 on 2013 low gradient groundwater
PNNL-11957) contour map and plume movement.
Low gradient well network
(SGW-54165).
The groundwater flow direction
based on January through
December 2014 water-level
Liquid measurements at wells 299-E26-10,
Effluent South 01 Darcy 36.2-39.8 01 241x10* | 299-E26-14, 299-E26-77, and
Retention ' (PNNL-14804) ' 2014 average | 299-E26-79 was 191 degrees from
Facility north in a clockwise direction.

The groundwater gradient
magnitude from the same well
network produced 2.41 x 10,

0 A3M ‘20-ST02-1d/304


http://pdw.hanford.gov/arpir/pdf.cfm?accession=D196126388
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D196126388
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0088307
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0088307
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0084442
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0084322
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0085682
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0906180657
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
Gradient (G) and flow direction
based on monthly water level
measurments corrected for
. Variable. barometric response between
Variable. Ranges from January and December 2014 at
Ranges from 1,785 near a 14 well low-gradient network as
0.19 near northeast corner 1.047 x 10 | shown in Figure 9-45. Effective
LLWMA-1 Southeast n(t)rtgegigcorner Darcy to 240 near 0.1 2014 average porosity (1) based on discussion in
0 9115 near southwest SGW-54508. Flow based on
southwest
corner. corner. formula V=(K*G)/n.
(PNL-8337) (Driscoll, 1986, Groundwater and
Wells). Flow rate correlates with
nitrate and technetium-99 plume
movement.
Variable. Gradient (G) and flow direction on
Ranges fror_n the west side of LLWMA-2 based
1.047 x 10° i
Variable. on west side | 2" fo_rmula, V=K*G)/ne,
Ranges from Darcy and of LLWMA-2 Qﬁ?w::eorr;e:v];%::t'\gf BBXBY and
LLWMA2  |Southeasttosouth | O-t2N€arwest | =ime | 1100-2100 | 01 | OUNCertaIn o A B-BX-BY. East side of
side of movement on east side as LLWMA-2 is uncertain because of
LLWMA-2 to low-gradient

0.1 on east side.

network is not
sufficient to
derive
a gradient.

lack of gradient and greater
hydraulic conductivity found at well
299-E27-9 and -10 versus wells

at LERF.

0 A3M ‘20-ST02-1d/304


http://pdw.hanford.gov/arpir/pdf.cfm?accession=D199061221
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
LLWMA-3 East 011-043 Darc 25-10 PI(\)lllilL- 43 % 102 Trend surface analysis using data
AT Y | (PNNL-14753) (147—53) ' east of injection wells.
Trend surface analysis. General
25_10 0.1 approximation from the
LLWMA-4 East-northeast 0.16 - 0.64 Darcy (PNNL—14753) (PNNL- 6.4 x 10° | groundwater mound west of
— 14753) LLWMA-4 to wells east of
the LLWMA.
518 — 1,524
NRDWL/SWL | Southeast 0.12-0.37 Darcy (WHC-EP- — 2.4 x10° | Trend surface analysis.
0021)
Gradient derived using 2014 low
1981 gr:jldient groundwater_cont_our map
(PNL-8337 (Figure 10-4). Flo_w direction based
WMA A-AX | Southeast 0.1 Darcy WWN 0.1 5x10° on 2014 low gradient groundwater
W contour map and plume movement.
- Low gradient well network
(SGW-54165)

0 A3M ‘20-ST02-1d/304


http://pdw.hanford.gov/arpir/pdf.cfm?accession=0912020007
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0912020007
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0912020007
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0912020007
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0912020007
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0912020007
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D199061221
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D196113608
http://pdw.hanford.gov/arpir/pdf.cfm?accession=D196113608
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0085682
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
Gradient (G) and flow direction
based on monthly water level
measurments corrected for
barometric response between
January and December 2014 at
a 14 well low-gradient network as
WMAB-BX- | o 019 DarIE);nzznd 1,785 o1 1.047 x 10°® | shown in Figure 9-45. Effective
BY : p (PNL-8337) ' porosity (71e) based on discussion in
movement FINL-055/ 2014 average
SGW-54508. Flow based on
formula V=(K*G)/n.
(Driscoll, 1986, Groundwater and
Wells). Flow rate correlates with
nitrate and technetium-99
plume movement.
Range: . .
100 — 2.100 6.26 x 106~ | Values based on information
See ’ 5 | provided in quarterly reports:
_ 1.5x10
WMA C Southeast 0.006 —0.33 comment 8(23/?/?240;75 0.1 SGW-58242, SGW-58483,
W2/ 2011‘1" AVeT9° | SGW-58542, and SGW-58561.
6.1
WMA S-SX East 0.14 Darcy (F%fflsll; 0.12 2.8 x10° | Trend surface analysis.
PNNL-14186)
6.11-9.69 3 .
WMA T East-southeast 0.34-0.54 Darcy (PNNL-17732) 0.1 5.6 x 10 Trend surface analysis.
0.07 -19.9 0.18
WMA TX-TY | South 0.001-0.34 Darcy ' ' (DOE/RL-| 3.1x10% | Trend surface analysis.
(PNNL-18279)
— | 2009-38)

0 A3M ‘20-ST02-1d/304


http://pdw.hanford.gov/arpir/pdf.cfm?accession=D199061221
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0088303
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0082917H
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0081613HH
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0081461H
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0085512
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0081467H
http://pdw.hanford.gov/arpir/pdf.cfm?accession=0081467H
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-13514.pdf
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-14113.pdf
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Table B-1. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities

Hydraulic
Conductivity
Flow Flow Rate (m/day) Effective
Site Direction (m/d) Method (Source) Porosity? | Gradient® Comments
WMA U East-northeast 0.15 Darcy 6.12 0.17 4.1 x10° | Trend surface analysis.

(PNNL-13378)

a. Effective porosity assumed to be between 0.1 and 0.3, a representative range for the unconfined aquifer system, unless otherwise noted.
b. February or March 2014, unless otherwise noted.
c. Flow direction is based on those determined on a regional basis.

IDF
LLWMA
LWDF
NA =

Integrated Disposal Facility
low-level waste management area
Liquid Waste Disposal Facility

not applicable

NRDWL

RCRA
WMA

Nonradioactive Dangerous Waste Landfill

Resource Conservation and Recovery Act of 1976

waste management area

0 A3M ‘20-ST02-1d/304
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Table B-2. Monitoring Wells and Constituents for 100-N Area Units

Contamination Indicator
Parameters® Other Parameters
S = 2
§ 9 E g ? @ Eu_l? Sampled
Well < % § = | o s E‘ S| g Schegu‘laedaisn
Name? Comment = 25| 5| 2 =S 2014?
116-N-1 (1301-N) Liquid Waste Disposal Facility
199-N-105A — C S S S S A | A A Yes
199-N-2 — P S S S S A A A Yes
199-N-3 — P S S S S A A A Yes
199-N-34 — P S S S S A A A Yes
199-N-57 — C S S S S A | A A Yes
120-N-1 and 120-N-2 (1324-N/NA) Facilities
199-N-71 — C S S S S Yes
199-N-72 — C S S S S Yes
199-N-73 — C S S S S Yes
199-N-77 | Bottomofaquifer; | o s | s|s|s|Aalal|a Yes
no statistics

199-N-165 — C S S S S A A A Yes
116-N-3 (1325-N) Liquid Waste Disposal Facility

199-N-2g | Informationonly; | s |s|s|s|a|lal|a Yes

no statistics

199-N-32 — P S S S S S S S Yes
199-N-41 — P S S S S A A A Yes
199-N-74 — C S S S S A A A Yes
199-N-81 — C S S S S A A A Yes

Notes: Requirements are from Groundwater Monitoring Plan for the 1301-N, 1324-N/NA, and 1325-N RCRA Facilities
(PNNL-13914) and the Hanford Facility RCRA Permit modification (WA7890008967, Hanford Facility Resource
Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of

Dangerous Waste).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Bold italics indicates upgradient well.
b. Quadruplicate samples collected during each sampling event except at wells not included for statistical evaluation, as noted.
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Table B-2. Monitoring Wells and Constituents for 100-N Area Units

Contamination Indicator
Parameters® Other Parameters
g ] 8
[ = ]
§ | S 2 z
2E | 2 £ @ «» | Sampled as
E.: o= LL = c - R
Well < g s 18| 35| 8| 2| 8 |Scheduledin
Name? Comment = F0| 5 | F F < | < | 2 20147
A = to be sample annually
C = constructed as a resource protection well in accordance with WAC 173-160, “Minimum Standards for Construction
and Maintenance of Wells”
P = constructed prior to WAC requirements
S = to be sampled semiannually
TOC = total organic carbon
TOX = total organic halides
WAC = Washington Administrative Code
Table B-3. 116-N-1 (1301-N) Water Level Summary
Water Screen | Screen Remaining
Year Depth | Water-Level Top Bottom Water
Well Name Installed | (ft bgs) Date (ft bgs) | (ftbgs) | Column (ft) Location
199-N-105A 1995 70.8 10/3/2014 39 94 23.2 Downgradient
199-N-2 1964 75.2 10/3/2014 34 95 19.8 Downgradient
199-N-3 1964 75.7 10/3/2014 34 95 19.3 Downgradient
199-N-34 1983 73.0 10/3/2014 34 78 5.0 Upgradient
199-N-57 1987 715 10/3/2014 58 73 1.5 Upgradient
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Table B-4. 116-N-1 (1301-N) Liquid Waste Disposal Facility Indicator Parameter Results

Constituent 2014 Critical Conci(rﬁ?ation 2014 Wells

(units) Mean Range Exceedance? Exceeded
pH 5.83-9.65 7.00-8.19 No None
Specific conductance (uS/cm) 1,825 444 — 1029 No None
Total organic carbon (ug/L) 2,584 306 — 1,062 No None
Total organic halides (ug/L) 33.06 3.0-149 No None

Table B-5. 116-N-1 (1301-N) Liquid Waste Disposal Facility Water Quality Parameter Results

Constituent 2014 2014 Wells
(units) Range DWS Standard Type | Exceedance? Exceeded
Chloride (mg/L) 9.34 -86.7 250 Secondary MCL No None
. 199-N-57
Iron (filtered) (ug/L) <12.8 - 827 300 Secondary MCL Yes (upgradient)
Iron (unfiltered) 223926 300 Secondary MCL Yes 199-N-57
(upgradient)
. 199-N-3,
'(V'a;‘g"”ese (Filtered) 1.0 - 110 50 Secondary MCL Yes 199-N-57
H9 (upgradient)
199-N-3,
Manganese (unfiltered) <1.0-66.4 50 Secondary MCL Yes 199-N-57
(upgradient)
Sodium (filtered) (mg/L) 453 -45.7 None NA — None
Sodium (unfiltered) 453-42.9 None NA — None
Sulfate (mg/L) 38.4-139.0 250 Secondary MCL No None
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Table B-6. 120-N-1 and 120-N-2 (1324-N/NA) Water Level Summary

Remaining
Water Screen Screen Water
Well Year Depth Water-Level Top Bottom Column
Name Installed | (ft bgs) Date (ft bgs) | (ft bgs) (ft) Location
199-N-165 2008 72.4 9/16/2014 67.89 82.89 10.49 Downgradient
199-N-71 1991 74.6 10/3/2014 63.8 84.5 9.9 Upgradient
199-N-72 1991 71.7 10/3/2014 61.22 82 10.3 Downgradient
199-N-73 1991 75.5 10/3/2014 65.6 86.1 10.6 Downgradient
199-N-77 1992 72.0 10/3/2014 84.36 94.3 223 Supporting
information

Table B-7. 120-N-1 and 120-N-2 Facilities (1324-N/NA) Indicator Parameter Results

2014
Constituent 2014 Critical Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
pH 7.76 —8.43 7.87—-8.52 No? None
Specific conductance 199-N-72
(uS/cm) 596 378 — 860 Yes 199-N-73
H 199-N-165
Total organic carbon 1,257 976 — 885 No None
(Ho/L)
12.51
. . (LOQ = 18.3 1% quarter;
(Totzl_)orgamc halides NCP 2" quarter; 428-13.8 No? None
HY 17.5 3" quarter,
14.7 4" quarter)

a. Average of quadruplicates is below critical mean value.
b. Insufficient data to calculate an LOQ.

LOQ = limit of quantitation

NC = not calculated
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Table B-8. 120-N-1 and 120-N-2 (1324-N/NA) Facilities Water Quality Summary

Constituent 2014 Wells
(units) 2014 Range DWS Standard Type | Exceedance? | Exceeded
Chloride (mg/L) 13.8-235 250 Secondary MCL No None
Iron (filtered) (ug/L) <30-101 300 Secondary MCL No None
Iron (unfiltered) <30 - 149 300 Secondary MCL No None
Manganese (filtered) (pg/L) 0.7 -5* 50 Secondary MCL No None
Manganese (unfiltered) 1.0-5 50 Secondary MCL No None
Sodium (filtered) (mg/L) 25.2-161 None NA — None
Sodium (unfiltered) 25.0 - 165 None NA — None
Sulfate 53-213 250 Secondary MCL No None
* Nondetects range from <1 pg/L to <5 pg/L.
Table B-9. 116-N-3 Water Level Summary
Water Screen | Screen | Remaining
Well Year Depth | Water-Level Top Bottom Water
Name Installed | (ft bgs) Date (ft bgs) | (ftbgs) | Column (ft) Location

199-N-28 1983 | 770 | 10/3/2014 47 83 6.0 Ii;‘gfrﬁ;tt'lr(‘)%
199-N-32 1983 75.6 10/3/2014 44 80 4.4 Downgradient
199-N-41 1984 73.4 10/3/2014 53 73 -0.4 Downgradient
199-N-74 1991 69.3 10/3/2014 59 79.3 10.0 Upgradient
199-N-81 1993 76.3 10/3/2014 69.7 89.5 13.2 Downgradient
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Table B-10. 116-N-3 (1325-N) Indicator Parameter Results

2014
Constituent 2014 Critical Concentration 2014
(units) Mean Range Exceedance? | Wells Exceeded
pH 7.65-8.56 7.65-8.32 No None
199-N-32
Specifi duct 199-N-41
pecific conductance 465 398 _ 668 Yes 109-N-74
(uS/ecm) .
(upgradient)
199-N-81
Total organic carbon 1,156 195 _ 750 No None
(Hg/L)
9.54
. . (LOQ =18.3 1% quarter;
(Tot;ill_)organlc halides NC 2™ quarter; <3.33-89 No None
H9 17.5 3" quarter;
14.7 4" quarter)
LOQ = limit of quantitation
NC = not calculated because proportion non-detects is greater than 50%
Table B-11. 116-N-3 (1325-N) Water Quality Parameter Results
Constituent 2013 Wells
(units) 2013 Range DWS Standard Type | Exceedance? Exceeded
Chloride (mg/L) 11.0-435 250 Secondary MCL No None
Iron (filtered) (ug/L) <12.8 - 662 300 Secondary MCL Yes 199-N-32
Iron (unfiltered) 33.5-737 300 Secondary MCL Yes 199-N-32
Manganese filtered) <1-420 50 Secondary MCL No None
(Hg/L)
Manganese (unfiltered) 1.6 -40.7 50 Secondary MCL No None
Sodium (filtered) (mg/L) 7.19-228 None NA — None
Sodium (unfiltered) 7.36 - 16.1 None NA — None
Sulfate (mg/L) 72.2-155 250 Secondary MCL No None
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Table B-12. Monitoring Wells and Constituents for 183-H (116-H-6) Evaporation Basins

Permit-Specified Other Parameters
& o 8
o é ]
S % = 2| o ?E 2 i
O =) k) S c ~
T EC | 8| 2|2 |2|£| ¢ ) Sampled as
Well < |22 |S5| 5 |s|&|8|¢g| &£ | scheduledin
Name Comment S | CL | Z|F|T|o|l<|< S 20147
199-H4-12A V'\C';r'to””g c A |lAlA|lAlAlAlA] A Yes
Extraction well;
199-H4-12C Ringold cl A |lalalalalalal a Yes
formation upper
mud
199-H4-84 V'\C'e‘:?'to””g C A |lAlA|lAlAlA]lA] A Yes
199-H4-8 _ C A |lAlA|lAlAlA]lA] A Yes
Notes:

Requirements are from Groundwater Monitoring Plan for the 183-H Solar Evaporation Basins (PNNL-11573) and the

2008 Hanford Facility RCRA Permit modification (WA7890008967, Hanford Facility Resource Conservation and Recovery

Act Permit, Dangerous Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of Dangerous Waste).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.

* Radionuclides are not typically subject to RCRA monitoring but are included in the current Hanford Facility RCRA Permit

(WA7890008967) for this facility.

A = to be sampled annually

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

WAC = Washington Administrative Code
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Table B-13. 183-H Water Level Summary

Water Screen Screen Remaining
Well Year Depth | Water-Level Top Bottom Water
Name Installed (ft bgs) Date (ft bgs) (ft bgs) | Column (ft) Location
199-H4-8 1986 46.2 11/5/2014 38 48 1.8 Downgradient
199-H4-84 2011 43.5 11/23/2014 37.7 47.7 4.2 In waste site
199-H4-12A 1986 38.2 11/5/2014 33 48 9.8 Downgradient
199-H4-12C | 1986 NA Exgvicltl'o” 72 82 NA Downgradient

Table B-14. 183-H Permit Required Consistuent Summary

Wells
Exceeded
Constituent Permit | Standard 2014 Permit
(units) 2014 Range DWS Limit Type Exceedance? Limit
Hexavalent chromium <15_121 100 122 Dangerous No None
(Ho/L) waste
Total chromium (ug/L) 2.8-120 100 122 Dangerous No None
waste
Nitrate (mg/L) 1.64 - 34.7 45 45 | Dangerous No None
waste
Fluoride (ug/L) 117 - 180 4,000 1400 |  Waste No None
indicator
Technetium-99 (pCi/L) <6.5-32 900 900 |  \Waste No None
indicator
Uranium (pg/L) 0.72-52.1 30 20 . V\/_aste Yes 199-H4-84
indicator

* Nitrate is not considered a dangerous waste constituent under RCRA (WAC 173-303-9905, “Dangerous Waste

Regulations,” “Dangerous Waste Constituents List”).
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Table B-15. Monitoring Wells and Constituents for 216-A-29 Ditch

Contamination Other
Indicator Parameters® Parameters

€

S

o 3

E| .8 |3 >

O L9 _| @ = n 2| & led

= 3 i = &2 © = ampled as
Well 2 283 (8| 5| 8| 2| 8| & | Scheduled
Name? Comment 2 S0t s | F|F || < |2 |& in 2014?
299-E25-26 — C S S S S S A A Yes
Deep unconfined;
299-E25-28 no statistical C A A A A A A A A Yes
evaluation

299-E25-32P — C S S S S S S A A Yes
299-E25-34 — C A A A A A A A A No¢
299-E25-35 — C S S S S S S A A Yes
299-E25-48 — C S S S S S S A A Yes
299-E26-12 — C A A A A A A A A Yes
299-E26-13 — C S S S S S S A A Nod
699-43-45 — C S S S S S S A A Yes

Notes: Requirements are from Interim Status Groundwater Monitoring Plan for the 216-A-29 Ditch (DOE/RL-2008-58
Rev. 0).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a. Upgradient well(s) are noted in bold italics.

b. Quadruplicate samples were collected during each sampling event for contamination indicator parameters.
¢. Sampling for April event delayed until October.

d. Sampling for October event delayed until November because well not accessable, road needed work.

A = to be sampled annually

C = constructed as a resource protection well in accordance with WAC 173-160, “Minimum Standards for
Construction and Maintenance of Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
WAC = Washington Administrative Code
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Table B-16. 216-A-29 Water Level Summary

Remaining
Water Screen Screen Water

Well Year Depth Water-Level Top Bottom Column

Name Installed | (ft bgs) Date (ft bgs) | (ft bgs) (ft) Location
299-E25-26 1985 272.6 10/03/2014 270 290 17.4 Downgradient
299-E25-28 1985 264.4 10/15/2014 320 340 20 Downgradient
299-E25-32P 1988 271.7 10/23/2014 259.4 279.4 1.7 Downgradient
299-E25-34 1988 264.8 12/22/2014 251.6 271.6 6.8 Downgradient
299-E25-35 1988 275.1 12/22/2014 260.5 281 59 Downgradient
299-E25-48 1992 283.5 10/3/2014 274.3 294.6 111 Downgradient
299-E26-12 1991 231.1 10/15/2014 217.6 238.6 7.5 Upgradient
299-E26-13 1991 205.5 12/22/2014 191.7 212.3 6.8 Upgradient
699-43-45 1989 198.3 10/23/2014 183 203.3 4.99 Downgradient

Table B-17. 216-A-29 Ditch Indicator Parameter Results

(Hg/L)

TASL (LOQ = 17.5)
GEL (insufficient data)
4" quarter:
TASL (LOQ =14.7)
GEL (LOQ =5.6)

2014
Constituent 2014 Critical Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
- - a
pH 7.80-8.74 7.73 - 8.64 Yes 299-E26-13
(low)

3 299-E25-35
Specific conductance 388 223~ 596 Yes 299-E25-48
(uS/cm)

299-E25-32P
Total organic carbon 949 132 1,200 Yes 299-E25-26
(Hg/L)
1%t quarter:
WSCF (LOQ =18.3)
2" quarter:
TASL (insufficient data)
Total ic halid GEL (insufficient data)
otal organic hatldes 3rd quarter: <1.8-18.3 No None
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Table B-17. 216-A-29 Ditch Indicator Parameter Results

2014
Constituent 2014 Critical Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
a. Upgradient network well not subject to verification resampling.
b. Reported value was less than 3™ quarter TASL limit of quantitation (LOQ).
GEL = Geotechnical Engineering Laboratory
LOQ = limit of quanitation
NC = not calculated because proportion non-detects is greater than 50 percent
TASL = Test America St. Louis
WSCF = Waste Sampling and Characterization Facility
Table B-18. 216-A-29 Groundwater Quality Parameter Results
Constituent 2014 Wells
(units) 2014 Range DWS Standard Type Exceedance? | Exceeded

Chloride (mg/L) 3.1-22.7 250 Secondary MCL No None
Iron (filtered) (ug/L) <30 -<40 300 Secondary MCL No None
Iron (unfiltered) <40 - 353 300 Secondary MCL Yes 299-E25-32P
Manganese (filtered) (ug/L) <l-<4 50 Secondary MCL No None
Manganese (unfiltered) 1.3-9.0 50 Secondary MCL No None
Phenol (ug/L) <0.9 2,400 MTCA Method B No None
Sodium (filtered) (mg/L) 9.3-28.9 None NA — None
Sodium (unfiltered) 9.1-28.8 None NA — None
Sulfate (mg/L) 14.0 - 136 250 Secondary MCL No None
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Table B-19. Monitoring Wells and Constituents for 216-A-36B Crib

Contamination Indicator Supporting
Parameters® Constituents
<
8
= 8
= = IS 2
8 2 |23~ 2 | B £ 2 Sampled
Well I T 8228 ©Q X | g g S 5 as Scheduled
I o o.2 (@) O [= D = c .

Name? < s |0O0¥E| F ~ < S < o in 201472
299-E17-14 C S S S S A A A A Yes
299-E17-16 P S S S S A A A A Yes
299-E17-18 C S S S S A A A A Yes
299-E17-19 C S S S S A A A A Yes

Notes: Requirements for 216-A-36B Crib are from Interim Status Groundwater Monitoring Plan for the 216-A-36B PUREX

Plant Crib (DOE/RL-2010-93, Rev. 1).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a. Bold italic indicates upgradient well.

b. Quadruplicate replicates were collected during each sampling event for contamination indicator parameters.

¢. Anions analysis includes, at a minimum, nitrate and the groundwater quality parameters chloride and sulfate. Metals analysis

includes, at a minimum, calcium, magnesium, potassium, and sodium, as well as the groundwater quality parameters iron and

manganese.

A = to be sampled annually

o = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

P = constructed before WAC requirements
S = to be sampled semiannually
TOC = total organic carbon

TOX = total organic halides
WAC = Washington Administrative Code
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Table B-20. 216-A-36B Water Level Summary

Water Screen Screen Remaining
Well Year Depth | Water-Level Top Bottom Water
Name Installed | (ft bgs) Date (ft bgs) (ft bgs) | Column (ft) Location
299-E17-14 1988 3234 7/7/2014 309.5 331.5 8.1 Downgradient
299-E17-16 1988 322.3 71712014 310 330 7.7 Downgradient
299-E17-18 1988 321.8 12/21/2014 308.7 3315 9.7 Downgradient
299-E17-19 1988 321.3 7/7/2014 304 326.6 5.3 Upgradient
Table B-21. 216-A-36B Crib Indicator Parameter Results
2014
Constituent 2014 Critical Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
pH 7.31-8.44 7.58 - 8.01 No None®
Specific conductance (uS/cm) 853 553 - 719 No None
_ 299-E17-16°
Total organic carbon (ug/L) 719 246 — 794 Yes b
299-E17-18
Total organic halides (ug/L) 315 2.2-24.6 No None

a. Verification sample results for pH were within the 2013 or 2014 ranges.

b. Verification sampling results for TOC were less than the 2013 and 2014 critical mean values for TOC.
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Table B-22. 216-A-36B Groundwater Quality Parameter Summary

Constituent Standard 2014 Wells
(units) 2014 Range DWS Type Exceedance? Exceeded
Alkalinity (ng/L) 110,000 — 130,000 None NA — None
Calcium (ug/L) 61,600 — 72,800 None NA None
Chloride (mg/L) 13.0-17.6 250 Secondary No None
MCL
Iron (ug/L) <40 - 46.4 300 Secondary No None
' MCL
Magnesium (ug/L) 19,100 - 23,100 None NA None
Manganese (ug/L) 0.76 — <4 50 Secondary No None
MCL
299-E17-14
. 299-E17-16
Nitrate (mg/L)* 51.8 — 156 45 MCL Yes
299-E17-18
299-E17-19
MTCA
Phenol (ug/L) <0.9 2,400 Method B No None
Potassium (ug/L) 8,120 — 8,840 None NA — None
Sodium (mg/L) 25.0-29.1 None NA NA NA
Sulfate (mg/L) 78.4-93.2 250 Seﬁjg‘fry No None
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Table B-23. Monitoring Wells and Constituents for 216-A-37-1 Crib

Contamination Indicator Supporting
Parameters® Constituents
o
=
8
= 5]
5 | 5 | 8 z
O © e S @ k% £ 2 Sampled
Well < € 1822 o X S | €| s € | as Scheduled
Name? 2 T |8SE| 2 | R | & |2| 3| & | inoww
299-E25-17 P S S S S A A A A No¢
299-E25-19 P S S S S A A A A Yes
299-E25-20 P S S S S A A A A Yes
299-E25-47 C S S S S A A A A No®

Notes: Requirements for 216-A-37-1 Crib are from Interim Status Groundwater Monitoring Plan for the 216-A-37-1 PUREX
Plant Crib (DOE/RL-2010-92 Rev. 1).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Bold italic indicates upgradient well.
b. Quadruplicate samples were collected during each sampling event for contamination indicator parameters.

¢. Anions analysis includes, at a minimum, the groundwater quality parameters chloride and sulfate. Metals analysis includes, at
a minimum, calcium, magnesium, potassium, and sodium, as well as the groundwater quality parameters iron and manganese.

d. July sampling event delayed until August due to an electrical issue with the well pump.
e. January sampling event missed because well was not accessible to sampling van.

A = to be sampled annually

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

P = constructed before WAC requirements

S = to be sampled semiannually

TOC = total organic carbon

TOX
WAC

total organic halides
Washington Administrative Code
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Water Screen | Screen | Remaining
Year Depth Water-Level Top Bottom Water
Well Name Installed | (ft bgs) Date (ft bgs) | (ftbgs) | Column (ft) Location
299-E25-17* 1976 278.5 12/12/2014 273 295 16.5 Downgradient
299-E25-19* 1976 279.6 12/22/2014 270 295 15.4 Downgradient
299-E25-20* 1976 279.0 7/11/2014 269 294 14.96 Downgradient
299-E25-47 1992 274.3 71712014 263 283.2 8.9 Upgradient

* Perforated well.

Table B-25. 216-A-37-1 Crib Indicator Parameter Results

Constituent 2014 Critical Conc?aonild’fation 2014
(units) Mean Range Exceedance? Wells Exceeded
pH 7.53-8.43 7.65-8.37 No None
Specific conductance (uS/cm) 937 362 — 531 No None
Total organic carbon (ug/L) 1,267 <270 - 3,080 Yes 299-E25-17*
Total organic halides (ug/L) 14.93 <3.33-15.0 No None

* Verification sampling results were less than the 2014 critical mean.
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Table B-26. 216-A-37-1 Crib Groundwater Quality Parameter Summar

Constituent 2013 2014 Wells
(units) Range DWS Standard Type | Exceedance? Exceeded
Alkalinity (ug/L) 83,000 — 87,000 NA None — None
Calcium (ug/L) 34,200 - 47,600 NA None — None
Chloride (mg/L) 52-12.8 250 Secondary MCL No none
299-E25-17
Iron (ug/L) 221 -1,330 300 Secondary MCL Yes 299-E25-19
299-E25-47
Magnesium (ug/L) 11,000 — 14,500 NA None — None
299-E25-19
Manganese (ug/L) 8.1-139 50 Secondary MCL Yes
299-E25-20
Nitrate (mg/L) 24.3-64.2 45 MCL Yes 299-E25-20
Phenol (ug/L) <0.9 2,400 MTCA Method B No None
Potassium (ug/L) 6,470 — 8,420 NA None — None
Sodium (mg/L) 18.3-24.2 None NA NA NA
Sulfate (mg/L) 40.7 - 105 250 Secondary MCL No None
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Table B-27. Monitoring Wells and Constituents for 216-B-3 Pond
Contamination Other
Indicator Parameters® Parameters
€
.S
o 3
= g § =) > £ Sampled
2 O | g8 2 = 2 2 E v | 2 as
S L T <
WeIIal g Z ég = 8 (>§ g 2 g 5 g E S_chedule’:)d
Name o 2| &0 |F|F || <|<|O|=|a|in0l&
699-42-498 |BOMOmMOf |~ ol g s | sl Al AlA|lA]lA|lA]| Ve
aquifer
699-43-44 — C S S S S A A A A A A Yes
699-43-45 — C S S S A A A A A A Yes
699-44-39B — C S S S S A A A A A A No°¢

Notes: Requirements are from Interim Status Groundwater Monitoring Plan for the 216-B-3 Pond (DOE/RL-2008-59).
Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Upgradient well is noted by bold italic.

b. Quadruplicate samples were collected during each sampling event for contamination indicator parameters.
¢. January sampling delayed until February because of equipment malfunction.

A = to be sampled annually
C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”
S = to be sampled semiannually
TOC = total organic carbon
TOX = total organic halides
WAC = Washington Administrative Code
Table B-28. 216-B-3 Water Level Summary
Water Screen Screen Remaining
Well Year Depth Water-Level Top Bottom Water
Name Installed (ft bgs) Date (ftbgs) | (ftbgs) | Column (ft) Location
699-42-42B 1988 182.1 7/7/2014 183.5 203.5 21.4 Downgradient
699-43-44 1999 179.9 7/7/2014 171 191 11.7 Downgradient
699-43-45 1989 198.3 10/23/2014 183 203.3 5 Downgradient
699-44-39B 1992 107.7 7/7/12014 98.9 118.9 11.2 Upgradient
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Table B-29. 216-B-3 Pond Indicator Parameter Results

DOE/RL-2015-07, REV 0

Constituent
(units)

2014 Critical
Mean

2014
Concentration
Range

2014
Exceedance?

Wells
Exceeded

pH

7.50-8.61

7.90 - 8.55

No

None

Specific conductance
(uS/cm)

356

254 - 309

No

None

Total organic carbon (ug/L)

499

143 - 326

No

None

Total organic halides (ug/L)

1%t quarter:
WSCF (LOQ = 18.3)

2" guarter:
TASL (insufficient data)
GEL (insufficient data)
3 quarter:
TASL (LOQ = 17.5)
GEL (insufficient data)
4" guarter:

TASL (LOQ = 14.7)
GEL (LOQ =5.6)

2.3-5.93

No

None

GEL = Geotechnical Engineering Laboratory
LOQ = limit of quanitation

NC = not calculated because proportion non-detects is greater than 50 percent
Test America St. Louis

TASL

WSCF = Waste Sampling and Characterization Facility
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Table B-30. 216-B-3 Groundwater Quality Parameter Results

Constituent 2014 Wells
(units) 2014 Range DWS Standard Type | Exceedance? | Exceeded

Arsenic (filtered) (pg/L) 4.2 -9.5* 10 MCL No None
Arsenic (unfiltered) (ng/L) 41-8.8* 10 MCL No None
Cadmium (filtered) (ug/L) <4 5 MCL No None
Cadmium (unfiltered) (ug/L) <0.3-<4 5 MCL No None
Chloride (mg/L) 3.0-52 250 Secondary MCL No None
Iron (filtered) (ug/L) <40 300 Secondary MCL No None
Iron (unfiltered) <40-48.4 300 Secondary MCL No None
Manganese (filtered) (pg/L) <4 50 Secondary MCL No None
Manganese (unfiltered) <l1-<4 50 Secondary MCL No None
Nitrate (mg/L) 3.4-99 45 MCL No None
Phenol (ug/L) <0.9 2,400 MTCA Method B No None
Sodium (filtered) (mg/L) 9.8-20.1 None NA — None
Sodium (unfiltered) 10.4-20.2 None NA — None
Sulfate (mg/L) 15.9-27.9 250 Secondary MCL No None

* Samples analyzed per EPA Method6010 had a detection limit of 25 ug/L.
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Table B-31. Monitoring Wells and Constituents for 216-B-63 Trench

Contamination Indicator Other
Parameters® Parameters
c
.S
= 3
£ 8 5 >
O g | = I= « o 2 | Sampled as

Well O |5EZ| L | o X S S| = 2 | scheduled

< O T '®) @) x c D = ;

Name? 2 88| E | R | R | T | &§| = | £ in2ow
299-E27-16 C S4 S4 S4 S4 A S S S Yes
299-E27-18 C S4 S4 S4 S4 A S S S Yes
299-E27-19 C S4 S4 S4 S4 A S S S Yes
299-E33-33 C S4 S4 S4 S4 A S S S Yes
299-E34-8 C S4 S4 S4 S4 A S S S Yes
299-E34-12 C S4 S4 S4 S4 A S S S Yes

Source: Interim Status Groundwater Monitoring Plan for the 216-B-63 Trench (DOE/RL-2008-60, Rev. 1).
Note: All wells screened from the water table to t the top of the unconfined aquifer.

a. Bold italics well names are upgradient wells.

b. Quadruplicate samples were collected during each sampling event (e.g., S4).

c. For anions, analytes include, but not limited to, chloride, nitrate, nitrite, and sulfate. For metals, analytes include, but are
not limited to, calcium, magnesium, potassium, and sodium.

A = to be sampled annually

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
WAC = Washington Administrative Code

B-35



http://pdw.hanford.gov/arpir/pdf.cfm?accession=0091269
http://apps.leg.wa.gov/wac/default.aspx?cite=173-160

DOE/RL-2015-07, REV 0

Table B-32. 216-B-63 Trench Indicator Parameter Results

2014 Critical
Mean
Constituent Comparison 2014 Concentration 2014 Wells
(units) Value? Range Exceedance? Exceeded
pH 7.62 — 8.66 7.86 —-8.29 No None
Specific conductance 703 528 _ 668 No None
(uS/cm)
Total organic carbon (ug/L) 547 230 — 452 No None
. . April — 28.5° 9.15-15.2
Total organic halides (ug/L) No None
October — NA® <3.33-37

a. Environmental Calculation File: Calculation of Critical Means for Calendar Year 2013 RCRA Groundwater
Monitoring, Table 9 (ECF-Hanford-13-0013).

b. LOQ value derived for comparison value based on WSCF blank sample results from 1/1/2013 through 12/31/2013.

¢. LOQ value not able to be derived, as the laboratories providing analyses were recently contracted and there was
insufficient data to statistically derive comparison value.

LOQ = limit of quantitation (used because insufficient results to derive critical mean comparison value from
upgradient 216-B-63 Trench wells)
WSCF = Waste Sampling and Characterization Facility
Table B-33. 216-B-63 Water-Level Summary
Remaining
Water Screen Screen Water
Well Year Depth Water-Level Top Bottom Column
Name Installed (ft bgs) Date (ft bgs) | (ft bgs)* (ft) Location
299-E27-16 1989 253.4 10/3/2014 238.7 259.7 6.3 Downgradient
299-E27-18 1992 251.0 11/25/2014 241.4 261.5 10.5 Downgradient
299-E27-19 1992 251.9 10/3/2014 242 262.1 10.2 Downgradient
299-E33-33 1990 241.3 10/3/2014 227.3 248.3 7.0 Upgradient
299-E34-8 1991 242.1 10/3/2014 227.9 2479 5.8 Upgradient
299-E34-12 1991 239.9 10/22/2014 223.9 244.5 4.6 Upgradient

Source: Interim Status Groundwater Monitoring Plan for the 216-B-63 Trench (DOE/RL-2008-60, Rev. 1).

* None of the wells are screened to basalt, but 4 of the 6 well screens are within 10 feet of basalt. Well 299-E34-8 was drilled
12.1 ft beyond the bottom of the screen, but did not encounter basalt. Well 299-E27-19 was drilled to 4.7 ft below the well
screen, but did not encounter basalt.

bgs = below ground surface

B-36



http://pdw.hanford.gov/arpir/pdf.cfm?accession=0091269

DOE/RL-2015-07, REV 0

Table B-34. 216-B-63 Groundwater Quality Parameter Results

Constituent 2014 Range DWS 2014 Wells
(units) (ng/L) (ug/L) Standard Type | Exceedance? | Exceeded

Chloride 18,900 — 28,200 250,000 Secondary MCL No None
Iron (unfiltered) 34.4-72.9 300 Secondary MCL No None
Manganese (unfiltered) <l-<4 50 Secondary MCL No None
Nitrate 51,800 — 118,000 45,000 Primary MCL Yes All
Phenol <0.9-<3.0 2,400 MTCA Method B No None
Sodium (unfiltered) 21,800 — 28,400 None NA NA NA
Sulfate 78,600 — 103,000 250,000 Secondary MCL No None
DWS = drinking water standard
MCL = maximum contaminant level

MTCA = Model Toxic Control Act

NA = not applicable
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Table B-35. Monitoring Wells and Constituents for 216-S-10 Pond and Ditch
Contamination Other 3
Indicator Parameters? Parameters g
o -
sl e .
§ 8 =) 2 s g > 9 S
2 g < = %) S = = 1] L o
= S o = = i) S
Well O 58S L || x || S5 |=s|gs/28|2|g| 2| EE
a < Lol T | O| O = cl|lacl e OO c 2
Name Comment| 2 | FOL| s |F|F|<|<|2|T0=|>|a|a|»B
299-W26-13 — C S S|S|S S S| AJA| A Yes
299-W26-14 — C A Al A|A A|lA|l A Al A A| A Yes
Bottom of
299-W27-2 aq‘;]'c':e“ c|l A |A|lA|lA|[A|A|A] A|[A|A|A] A Yes
statistics
699-32-76 — C S S| S|S|S|S|S| S S| AJ|A Yes
699-33-75 — C S S| S|S|S|S|S| S S| AJ|A Yes
699-33-76 — C S S S S S S|S S S A A Yes

Notes: Requirements are from Interim Status Groundwater Monitoring Plan for the 216-S-10 Pond and Ditch

(DOE/RL-2008-61).
Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Upgradient well is noted by bold italic.
b. Quadruplicate samples were collected during each sampling event.

A = to be sampled annually
C =
Maintenance of Wells”
S = to be sampled semiannually
TOC = total organic carbon

TOX = total organic halides

WAC = Washington Administrative Code

constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
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Table B-36. 216-S-10 Pond and Ditch Indicator Parameter Results

Constituent 2014 Critical | 2014 Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
pH 4.19-11.30 7.79-7.99 No None
Specific conductance (uS/cm) 363 272 — 333 No None
Total organic carbon (ug/L) 852 273 - 439 No None
Total organic halides (ug/L) 49.82 3.0-82 No None
Table B-37. 216-S-10 Pond and Ditch Water Level Summary
Water Screen Screen Remaining
Well Year Depth | Water-Level Top Bottom Water
Name Installed | (ft bgs) Date (ft bgs) (ft bgs) | Column (ft) Location
299-W26-13 1999 213.0 11/4/2014 202.2 237.3 24.3 Downgradient
299-W26-14 2003 233.1 5/20/2014 223.4 258.4 25.3 Downgradient
299-W27-2 1992 240.2 5/20/2014 406.1 416.6 176.4 Downgradient
699-32-76 2008 232.4 11/3/2014 227.0 262.0 29.6 Downgradient
699-33-75 2008 241.3 11/3/2014 235.0 270.0 28.7 Downgradient
699-33-76 2008 2284 11/3/2014 222.0 257.0 28.6 Upgradient
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Table B-38. 216-S-10 Pond and Ditch Water Quality and Other Monitored Parameters

Constituent 2014 Wells
(units) 2014 Range DWS Standard Type Exceedance? | Exceeded
Chloride (mg/L) 6.4-19.7 250 Secondary MCL No None
Iron (filtered) (ug/L) <12.8-<30 300 Secondary MCL No None
Iron (unfiltered) (ug/L) <30 — 544" 300 Secondary MCL No 299-W27-2"
Manganese (filtered) <l-<2 50 Secondary MCL No None
(ug/L)
Manganese (unfiltered) <1-11.2 50 Secondary MCL No None
(Hg/L)
Phenol (ug/L) <19-<9.6 2,400 MTCA Method B No None
Sodium (filtered) (ug/L) | 13,300 —22,700 | None NA — None
Sodium (unfiltered) 12,400 - 22,700 | None NA — None
(Ho/L)
Sulfate (mg/L) 16.3-23.6 250 Secondary MCL No None
ggfl_”)"“m (total, filtered) | 1 _ 195 48 MTCA Method B Yes 299-W26-13
i 299-W26-13
Chromium (total, <1-127 48 MTCA Method B Yes
unfiltered) (ug/L) 299-W27-2*
Hexavalent chromium <15-121 48 MTCA Method B Yes 299-W26-13
(filtered) (pg/L)
Hexavalent chromium 16-122 48 MTCA Method B Yes 299-W26-13
(unfiltered) (ug/L)
Copper (filtered) (ug/L) <2.1-36 1,000 Secondary MCL No None
Copper (unfiltered) <2.1-<3 1,000 Secondary MCL No None
(Hg/L)
Mercury (filtered) (ug/L) <0.06 — 0.08 2 Primary MCL No None
Mercury (unfiltered) <0.06—0.11 2 Primary MCL No None
(Ho/L)
Zinc (filtered) (na/L) <3.3-13.7 5,000 Secondary MCL No None
Zinc (unfiltered) (ug/L) <3.3-18 5,000 Secondary MCL No None
Aroclor-1254 (ug/L) <0.09 —<0.16 0.5 Primary MCL for PCBs No None
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Table B-38. 216-S-10 Pond and Ditch Water Quality and Other Monitored Parameters

Constituent 2014 Wells
(units) 2014 Range DWS Standard Type Exceedance? | Exceeded
Benzo(a)pyrene (ug/L) All results <0.1 0.2 Primary MCL No None
* Results from well 299-W27-2 are affected by corrosion of the stainless-steel screen.
DWS = drinking water standard
MCL = maximum contaminant level
MTCA = Model Toxic Control Act
Table B-39. Monitoring Wells and Constituents for 316-5 Process Trenches
S @ S
S = =
3 g 8 ;
O &4 S S % Sampled
Well < <= S g as Planned
Name Aquifer = 23 = 5 in 2014?
399-1-10A Top unconfined C S S S Yes
399-1-10B Lower unconfined C S S S Yes
399-1-16A Top unconfined C S S S Yes
399-1-16B Lower unconfined C S S S Yes
399-1-17A Top unconfined C S S S Yes
399-1-17B Lower unconfined C S S S Yes
399-1-18A Top unconfined C S S S Yes
399-1-18B Lower unconfined C S S S Yes

Notes: Requirements are from Groundwater Monitoring Plan for the 300 Area Process Trenches
(WHC-SD-EN-AP-185) and the Hanford Facility RCRA Permit modification (WA7890008967, Hanford Facility

Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the Treatment,
Storage, and Disposal of Dangerous Waste).

* Radionuclides are not typically subject to RCRA monitoring but are included in the current Hanford Facility RCRA
Permit (WA7890008967) for the 316-5 Process Trenches.

Cc

and Maintenance of Wells”

WAC =

Washington Administrative Code

to be sampled four times semiannually (8 months)

constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction
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Table B-40. 316-5 Process Trenches Water Level Summary

Remaining
Water | Water Water Screen | Screen Water
Well Year Depth Depth Level Top Bottom Column
Name Installed | (mbgs) | (ft bgs) Date (ft bgs) | (ftbgs) (ft) Location
9LAA | qogs | so2 | 2027 | PPYPOL| 45 | 305 10.23 | Downgradient
399-1-10B | 4991 | 944 | 3008 | ¥ Oj/ 2011 1045 | 1145 | 8352 | Downgradient
399-1-16A 1986 11.74 agso | 1 12/ 201 | 35 47.5 9.00 Downgradient
399-1-168 1987 11.64 3g.18 | ¥ 12/ 201 | 1050 115.0 76.82 Downgradient
LA 105 | 1012 | 3320 | PO | a50 | 400 681 | Downgradient
399-1-17B | 1986 | 1020 | 3347 | 12/ 2011 1000 | 1100 | 7653 | Downgradient
399-1-18A 1986 13.66 agy | 1 12/ 2011 390 54.0 9.18 Upgradient
399-1-18B 1987 13.45 a2 | ¥ 12/ 201 | 1085 118.5 74.38 Upgradient
bgs = below ground surface
Table B-41. 316-5 Process Trenches Post-Closure
Corrective Action Monitoring Constituent Summary
RCRA
Range Low | Range High | Concentration Exceedance in
coc (Hg/L) (Hg/L) Limit* (ug/L) 20147

Trichloroethene 0.25U 1991 5 No
cis-1,2-Dichloroethene 0.09U 207D 70 Yes
Other Waste Range Low | Range High | Concentration Exceedance in
Constituent (na/L) (na/L) Limit (ug/L) 2014?
Uranium (total; chemical analysis) 0.144 U 799D 30 Yes

* Concentration limits are from Groundwater Monitoring Plan for the 300 Area Process Trenches (WHC-SD-EN-AP-185) and
the Hanford Facility RCRA Permit modification (WA7890008967, Hanford Facility Resource Conservation and Recovery Act
Permit, Dangerous Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of Dangerous Waste).

D =
CcoCc =
J =
U =

contaminant of concern
estimated value
undetected above the practical quantitative limit

analyte reported at a secondary dilution factor
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Table B-42. Monitoring Wells and Constituents for the Integrated Disposal Facility

Indicator Parameters Other Parameters
©
(6]
+— — E
ks 3 & | g
g 2 L 5| E| 8
Sl 5l 8|2 2|2 8 2| 3¢
Z o Lo | @ = 5 & ; © =
ol BB 583 | o | x| S| 2| 58| 8| =|=| & £| BB
<| E=| 0§52 '®) [®) X = = @ o2 2| ©| 8§ [
WellName* | 2| SZ) ST 5| F | F | |F | < | 2| 2| & &| & | #E
299-E17-22 C A A A A A A A A A S S S S Yes
299-E17-23 C A A A A A A A A A S S S S Yes
299-E17-25 C A A A A A A A A A S S S S Yes
299-E17-26 C A A A A A A A A A S S S S Yes
299-E18-1 C A A A A A A A A A S S S S Yes
299-E24-21 C A A A A A A A A A S S S S Yes
299-E24-24 C A A A A A A A A A S S S S Yes

Notes: Requirements are from Hanford Facility Dangerous Waste Permit Application Integrated Disposal Facility
(WA890008967) and Integrated Disposal Facility Operational Monitoring Plan to Meet DOE Order 435.1
(RPP-PLAN-26534). Per June 30, 2010 Class 1 Modification of RCRA Permit WA7890008967, Part 111 Operating

Units 11, Integrated Disposal Facility, groundwater sampling under the permit will continue annually during the pre-active life
of the facility.

Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Bold italics indicate upgradient well.
b. Operational parameters are monitored for DOE O 435.1, Radioactive Waste Management, and not for RCRA purposes.

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”
TOC = total organic carbon

TOX = total organic halides
WAC = Washington Administrative Code
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Table B-43. Integrated Disposal Facility Water Level Summary

Water Screen Screen Remaining

Well Year Depth Water-Level Top Bottom Water

Name Installed | (ft bgs) Date (ft bgs) (ft bgs) | Column (ft) Location
299-E18-1 1988 320.7 7/11/2014 308.5 3315 10.8 Upgradient
299-E24-21 2001 315.3 12/21/2014 312.2 332.2 16.9 Upgradient
299-E24-24 2005 323.9 12/21/2014 321.4 356.4 32.5 Upgradient
299-E17-22 2002 324.2 12/21/2014 321.6 356.7 32.5 Downgradient
299-E17-23 2002 334.9 12/21/2014 333 367.1 32.1 Downgradient
299-E17-25 2002 339.8 12/21/2014 336.6 371.6 31.8 Downgradient
299-E17-26 2005 340.6 7/11/2014 338.1 373.1 32.5 Downgradient
bgs = below ground surface

Table B-44. Integrated Disposal Facility RCRA Indicator Parameter Results

Constituent Historical 2014
(units) Range 2014 Range | Standard | Standard Type | Exceedance?
Chromium — filtered (ug/L) <1.9-321 <5-72 48* MTCA Method B No
pH 6.90 — 8.80 7.46-8.74 — — —
Specific conductance (uS/cm) 316 - 812 379 -612 — — —
Total organic carbon (ug/L) <100 - 16,100 139 - 692 — — —
Total organic halides (mg/L) <1-61.9 125-16.1 — — —

* Groundwater cleanup level is for hexavalent chromium. Filtered chromium was included in the permit list of constituents
since hexavalent chromium is a mobile regulated metal expected to be disposed of at the Integrated Disposal Facility.
Comparison to MTCA Method B value provided for informational purposes only.

MTCA =

“Model Toxics Control Act—Cleanup” (WAC 173-340)
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Table B-45. Monitoring Wells and Constituents for Liquid Effluent Retention Facility

Geochemical
Parameters Indicator Parameters®
g
= . 3 g2 | 8
sl 2 EE| & 1 -2
= » ® = c 5 - e = @| Sampled as
Well (<'() g g £ § s| & £ S8 | ® S @E Scheduled
Name? S| 2| <|=2 |26 | 88| 5| 88| 25| of| in2ow
299-E26-14 C S S S S S S Yes
299-E26-77 C S S S S S S S S Yes
299-E26-79 C S S S S S S S S S Yes
Notes:

Requirements for the July 2014 sampling event were based on Groundwater Monitoring Plan for the Liquid Effluent
Retention Facility, DOE/RL-2013-46 which was approved and implemented in April 2014. Prior to the July sampling
event, samples were collected in accordance with the Liquid Effluent Retention Facility Final-Status Groundwater

Monitoring Plan (PNNL-11620).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a. Bold italic indicates upgradient well.
b. Quadruplicate samples were collected during the July sampling event.

c. At least four sampling events must be completed prior to deriving a critical mean. Until that time the results are
collected to derive a local background concentration.

C =

Construction and Maintenance of Wells”
S = to be sampled semiannually
WAC = Washington Administrative Code

constructed as a resource protection well under WAC 173-160, “Minimum Standards for

Table B-46. Liquid Effluent Retention Facility Indicator Constituent Results

2014 Critical 2014 2014
Mean Concentration at | Concentration at
Constituent Comparison Upgradient Well Downgradient 2014
(units) Value* 299-E26-14 Well 299-E26-79 | Exceedance?
pH measurement 7.42-8.15 7.88 7.96 No
Specific conductance (uS/cm) 1,005 771 699 No
Total organic carbon (ug/L) 3,376 3,280 741 No
Total organic halides (ug/L) 11.07 4.17 3.38 No
Carbon tetrachloride (ug/L) > detection <0.3 <0.3 No

* Environmental Calculation File: Calculation of Critical Means for Calendar Year 2014 RCRA Groundwater Monitoring,
Table 7-10 (ECF-HANFORD-14-0043, Rev. 0).
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Table B-47. Liquid Effluent Retention Facility Water Level Summary

Water Screen | Remaining
Water Water- Table Screen | Bottom Water

Well Year Depth Level Elevation Top (ft Column

Name Installed | (ft bgs) Date (ft) (ft bgs) bgs)* (ft) Location
299-E26-10 1990 202.51 | 4/24/2014 399.56 190.5 206.1 3.59 Crossgradient
299-E26-14 2011 198.93 | 4/24/2014 399.81 195.9 215.9 16.97 Upgradient
299-E26-77 2008 203.76 | 4/24/2014 399.61 200.85 225.6 21.84 Crossgradient
299-E26-79 2008 198.70 | 4/24/2014 399.58 195.2 220.2 21.50 Downgradient

Source: Groundwater Monitoring Plan for the Liquid Effluent Retention Facility (DOE/RL-2013-46, Rev. 0).

* Three of the wells are screened to basalt or beyond the top of basalt. Well 299-E26-14 was screened approximately 3 ft above the
basalt surface.

bgs = below ground surface
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Table B-48. Semiannual Monitoring Wells and Constituents for Low-Level Waste Management Area 1
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Table B-48. Semiannual Monitoring Wells and Constituents for Low-Level Waste Management Area 1

8-d

RCRA Required Constituents &
—
Groundwater Quality Parameters I
c
Contaminant Indicator Metals, Unfiltered, 3
Parameters® Anions® Filtered® Supporting Constituents é
(5]
=) =
8 o | e 3
= 3 S S e =
c = < < @ S
s 8 > =2 @ <) 2 o © 2 8
S 2805|008 2 | g | 2 g = S| 25 s S 2
Well 3 g2 | 8| 82| & | & 5 = = 5 S 22 £ & =
Name? =| 5 | &S| S| 2| S & T £ p 3 < ad - P @
299-E33-34¢ C S S S S S S A S S S S S S S Yes
299-E33-35¢ Cc S S S S S S A S S S S S S S Yes
299-E33-265 Cc S S S S S S A S S S S S S S Yes
299-E33-266 C S S S S S S A S S S S S S S Yes

Note: Requirements are from Interim Status Groundwater Monitoring Plan for the LLBG WMA-1 (DOE/RL-2009-75).

a. Bold italics indicates upgradient well. The upgradient wells identified reflects the flow direction change. The monitoring plan is being updated in 2015 to reflect the apparent
permanent change.

b. Quadruplicate samples were collected during each sampling event.

¢. For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include (but are not limited to) calcium, chromium, iron, manganese, potassium,
and sodium.

d. January sampling delayed until first week of February, because of increased sampling requirements for 100-BC in November and December 2013 and lack of time for
schedule recovery.

e. Bold indicates crossgradient well. The crossgradient wells identified reflects the flow direction change. The monitoring plan is being updated in 2015 to reflect the apparent
permanent change.

A = to be sampled annually

C = well is constructed in accordance with WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”
RCRA = Resource Conservation and Recovery Act of 1976

S = to be sampled semiannually

WAC = Washington Administrative Code

0 A3M ‘20-ST02-1d/304
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Table B-49. Low-Level Waste Management Area 1 Indicator Parameter Results

2014 Critical 2014
Constituent Mean Comparison | Concentration 2014
(units) Value? Range Exceedance? Wells Exceeded
pH 7.54 — 8.36 7.75-8.22 No None
Specific conductance 2,510 407 — 827 No None
(uS/cm)
Total organic carbon 899 108 - 1,270 Yesb 299-E33-265
(Hg/L)
All, except
Total organic halides . 299-E28-26,
(1g/L) 11.4 <1.8-245 Yes 209-E28-27. and
299-E32-2

a. Environmental Calculation File: Calculation of Critical Means for Calendar Year 2013 RCRA Groundwater Monitoring,
Table 9 (ECF-Hanford-13-0013).

b. Previously assessed and concluded to most likely be associated with natural organic material.

c. Total organic halide critical mean was exceeded in January 2014 for 15 of 18 wells. However, all the results were less
than the Limit of Quantitation (LOQ) for WSCF data for the periods 10/1/2012 through 9/30/2013 (LOQ = 29.1 pg/L) and
1/1/2013 through 12/31/2013 (LOQ = 28.5 pg/L). Total organic halide results from the July sampling event returned results
all below the critical mean value.

LOQ = limit of quantitation

WSCF = Waste Sampling and Characterization Facility
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Table B-50. Low-Level Waste Management Area 1 Water Level Summary

Remaining
Water Screen Screen Water
Well Year Depth | Water-Level Top Bottom Column
Name? Installed | (ft bgs) Date (ft bgs) (ft bgs) (ft) Location
299-E28-26 1987 289 7/22/2014 278.8 298.8 9.88 Downgradient
299-E28-27 1987 282.1 12/21/2014 269.8 289.8 7.7 Downgradient
299-E28-28 1990 287.9 7/21/2014 275 295 7.1 Downgradient
299-E32-10 1991 238.8 7/22/2014 225 245.3 6.5 Upgradient
299-E32-2 1987 272.1 7/8/2014 257.8 289.2 17.1 Upgradient
299-E32-3 1987 279.4 7/8/2014 266.2 286.2 6.8 Upgradient
299-E32-4 1987 289 7/22/2014 278.1 298.1 9.1 Crossgradient
299-E32-5 1989 283 12/21/2014 270.8 291.8 8.8 Upgradient
299-E32-6 1991 267.6 12/21/2014 254.5 275.5 7.9 Upgradient
299-E32-7 1991 258.7 7/14/2014 245.6 266.6 7.9 Upgradient
299-E32-8 1991 245.8 12/21/2014 234.7 255 9.2 Upgradient
299-E32-9 1991 243.8 7/22/2014 230.7 251.3 75 Upgradient
299-E33-28 1987 266.5 12/21/2014 255.7 275.7 9.2 Downgradient
299-E33-29 1987 275.7 7/9/2014 279.5 289.5 13.8 Downgradient
299-E33-34 1990 234.4 12/21/2014 219 239.3 4.9 Cross gradient
299-E33-35 1990 244.3 7/22/2014 228.3 249.3 5 Cross gradient
299-E33-265 2010 267.5 7/30/2014 260.9 281 13.5 Upgradient
299-E33-266 2010 268.8 7/30/2014 263.1 283.1 14.3 Upgradient

a. Bold italics indicates upgradient well. The upgradient wells identified reflects the flow direction change. The monitoring
plan is being updated in 2015 to reflect the apparent permanent change.

b. Bold indicates crossgradient well. The crossgradient wells identified reflects the flow direction change. The monitoring
plan is being updated in 2015 to reflect the apparent permanent change.

bgs = gelow ground surface
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Table B-51. Low-Level Waste Management Area 1 Groundwater Quality Parameter Results

Constituent 2014 Range DWS Standard 2014 Wells
(units) (ug/L) (ng/L) Type Exceedance? Exceeded
Chloride 10,800 — 20,900 250,000 Secondary MCL No None
Iron (unfiltered) <12.8-220 300 Secondary MCL No None
Manganese (unfiltered) <1-4.79 50 Secondary MCL No None
All, except
Nitrate 40,700 — 194,000 45,000 Primary MCL Yes 299-E32-2 and
299-E32-3
Phenol <0.9-<3.0 2,400 MTCA Method B No None
Sodium (unfiltered) 20,900 - 60,300 None NA NA NA
Sulfate 36,900 — 110,000 250,000 Secondary MCL No None
DWS = drinking water standard
MCL = maximum contaminant level
MTCA = Model Toxic Control Act
NA = not applicable
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Table B-52. Monitoring Wells and Constituents for Low-Level Waste Management Area 2

RCRA Required Constituents
Groundwater Quality o
Parameters g
c
Metals, =
Contaminant Unfiltered, Supporting =
= Indicator Parameters® | Anions® Filtered® Constituents °
.S S
= 8 < b
O s 2 gl 2 S| E| E| 25| g 5| 2
@) == i) 2 2| T g2 a| 2
Well I 8c| Q| X| & €| & | 5| 5| &| g=| g €| €
Name? = | 5| @8| 2| 2| 6| 3|l &£ & 2| 8| 2| 88| & £ &
299-E27-8 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E27-9 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E27-102 C | S S S S|S|S|A|S|S|S]|S S S| S | No
299-E27-11 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E27-17 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E34-2 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E34-9 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E34-10 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes
299-E34-12 C | S S S S|S|S|A|S|S|S]|S S S| S | Yes

Note: Requirements are from Interim Status Groundwater Monitoring Plan for the LLBG WMA-2 (DOE/RL-2009-76).

a. According to DOE/RL-2009-76, well 299-E27-10 is used as the upgradient well; however, based on the flow direction
change a revised monitoring plan will be implemented in 2015 establishing a new upgradient well and network.

b. Quadruplicate samples were collected during each sampling event.

c. For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include, but are not limited

to, calcium, chromium, iron, manganese, potassium, and sodium.

d. October 2014 sampling event was delayed until December for coordination with TOC characterization of groundwater at

this well.

A = to be sampled annually

C = well is constructed in accordance with requirements of WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

RCRA = Resource Conservation and Recovery Act of 1976

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
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Table B-53. Low-Level Waste Management Area 2 Indicator Parameter Results

2014 Critical
Mean 2014
Constituent Comparison Concentration 2014 Wells
(units) Value? Range Exceedance? Exceeded

pH 6.84 -8.78 7.74-8.24 No None
Specific conductance (US/cm) 1,400 444 — 1,490 Yes 299-E34-9°
Total organic carbon (ug/L) 1,750 222 — 862 No None
Total organic halides (pg/L) 16 <3.3-151 No None

a. Environmental Calculation File: Calculation of Critical Means for Calendar Year 2013 RCRA Groundwater
Monitoring, Table 9 (ECF-Hanford-13-0013).

b. Previously assessed and concluded the elevated specific conductance in this well is mainly associated with
a migrating nitrate plume from the BY Cribs as explained in Letter 13-AMRP-0192.

Table B-54. Low Level Waste Mangement Area 2 Water Level Summary

Remaining
Water Screen | Screen Water

Well Year Depth | Water-Level Top Bottom Column

Name Installed | (ft bgs) Date (ft bgs) | (ft bgs) (ft) Location
299-E27-10 1987 226.4 12/19/2014 212.1 232.4 6.0 Downgradient
299-E27-11 1993 2445 | 10/20/2014 230.4 251.4 6.9 Cross gradient
299-E27-17 1991 2355 12/22/2014 223.2 244.2 8.7 Cross gradient
299-E27-8 1987 238.6 12/22/2014 2255 2455 6.9 Downgradient
299-E27-9 1987 231.3 12/22/2014 219.8 239.1 7.8 Downgradient
299-E34-10 1991 240.7 | 12/22/2014 225.3 246.3 5.6 Cross gradient
299-E34-12 1991 239.9 10/22/2014 223.9 2445 4.6 Cross gradient
299-E34-2 1987 233.0 10/22/2014 219.9 239.9 6.9 Upgradient
299-E34-9 1991 229.7 4/24/2014 212.6 2334 3.7 Cross gradient

a. Bold italics indicates upgradient well. The upgradient wells identified reflects the flow direction change.
The monitoring plan is being updated in 2015 to reflect the apparent permanent change.

bgs =

below ground surface
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Table B-55. Low-Level Waste Management Area 2 Groundwater Quality Parameter Results

Constituent 2014 Range DWS 2014 Wells
(units) (ng/L) (ng/L) Standard Type Exceedance? Exceeded
Chloride 17,900 — 79,100 250,000 Secondary MCL No None
Iron (unfiltered) 38.5-357 300 Secondary MCL Yes 299-E27-107
Manganese
(unfiltered) <2-135 50 Secondary MCL No None
299-E27-9°,
299-E27-10°,
Nitrate 12,400 — 379,000 45,000 Primary MCL Yes 299-E34-9°,
299-E34-10°,
299-E34-12°
Phenol <0.94 —<4.72 2,400 MTCA Method B No None
Sodium (unfiltered) | 16,000 — 50,200 None NA NA NA
299-E27-10°,
Sulfate 81,700 — 350,000 250,000 Secondary MCL Yes 299-E34-9°

a. Appears to be associated with casing corrosion as this well has been video surveyed and shown corrosion on the screen.
b. Elevated nitrate and sulfate appears to be associated with past release at the 216-B-2 Ditches.
c. Elevated nitrate and sulfate are associated with southeast migration of nitrate plume from the BY Cribs.

DWS =
MCL =
MTCA =
NA =

drinking water standard
maximum contaminant level
Model Toxic Control Act
not applicable
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Table B-56. Monitoring Wells and Constituents for Low-Level Waste Management Area 3

Contamination Indicator Other Chemical
» Parameters® Parameters
3
= 3
§ | © 3 z
O 2 [ o8 | = % 2 2 | Sampled
= = S = 2 h%) = ampled as
Well 2 | T |8E S Q| X | & || § | 5| scheduled
Name? 2 s | SoL F I— < < p o in 2014?
299-W9-2 C S S S S A A A A Yes
299-W10-29 C S S S S A A A A Yes
299-W10-30 C S S S S A A A A Yes
299-W10-31 C S S S S A A A A Yes

Notes: Requirements are from Interim Status Groundwater Monitoring Plan for the LLBG WMA-3 (DOE/RL-2009-68, Rev. 2).
Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a. Upgradient well is noted in bold italic.

b. Quadruplicate samples were collected during each sampling event.

c. For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include, but are not limited to,
calcium, chromium, iron, manganese, potassium, and sodium.

A = to be sampled annually

o = constructed as a resource protection well under WAC 173-160, “Minimum Standards for
Construction and Maintenance of Wells”

S = to be sampled semiannually

TOC = total organic carbon
TOX = total organic halides

Table B-57. Low-Level Waste Management Area 3 Water Level Summary

Remaining
Water Screen Screen Water

Well Year Depth | Water-Level Top Bottom Column

Name Installed | (ft bgs) Date (ft bgs) (ft bgs) (ft) Location
299-W9-2 2011 284 11/18/2014 285 320 36 Upgradient
299-W10-29 2006 245 9/5/2014 245 280 35 Downgradient
299-W10-30 2006 242 9/5/2014 242 277 35 Downgradient
299-W10-31 2006 240 9/5/2014 240 275 35 Downgradient

bgs = below ground surface
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Table B-58. Low-Level Waste Management Area 3 Indicator Parameter Results

2014
Constituent 2014 Critical Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
pH 7.52 —-8.48 7.52 -8.02 No None
Specific conductance 448 379 - 503 Yes 299-W10-31
(uS/cm)
299-W10-29
Total organic halides (pug/L) 11.36 3.33-213 Yes 299-W10-30
299-W10-31

* Average of quadruplicate measurements below critical mean.
LOQ = limit of quantitation

Table B-59. Low-Level Waste Management Area 3 Intrawell
Total Organic Carbon Indicator Parameter Results

Well 2014 Critical 2014 Concentration
Name Mean Range 2014 Exceedance?
299-W10-29 5,447 176 — 429 No
299-W10-30 10,339 350 — 830 No
299-W10-31 7,709 271439 No
Table B-60. Average Concentration for Indicator Parameters
in Low-Level Waste Management Area 3 Wells in 2014
Specific
pH Measurement Conductance TOX TOC
Well Critical Mean Critical Mean Critical Mean Critical Mean
Name (7.52 — 8.48) (448) (11.4) (5447 — 10339)
299-W10-29 7.88 396 7.2 284
299-W10-30 7.75 407 11.9 525
299-W10-31 7.85 488 15.8 352
299-W9-2 7.94 392 6.2 304
TOC = total organic carbon
TOX = total organic halides
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Table B-61. Low-Level Waste Management Area 3 Water Quality

and Supporting Constituent Parameter Summary

Constituent 2014 Standard 2014 Wells
(units) Range DWS Type Exceedance? | Exceeded

Alkalinity (mg/L) 110 NA NA No None
Calcium (ug/L) 46,500 — 59,500 NA NA No None
Chloride (mg/L) 15.4-29.4 250 Secondary MCL No None
Chromium (ug/L) <5 100 Federal MCL No None
Dissolved oxygen (mg/L) 53-105 NA NA No None
Fluoride (png/L) 187 - 222 2,000 Secondary MCL No None
Hexavalent chromium (ug/L) <2-31 48 Federal MCL No None
Iron — unfiltered (ug/L) <20-69.5 300 Secondary MCL No None
Magnesium — unfiltered (ug/L) | 14,300 — 18,800 NA NA No None
Manganese — unfiltered (ug/L) <4-75 50 Secondary MCL No None
Nitrate (as N mg/L) 6.0-11.0 10 Federal MCL Yes 299-W10-31
Oxidation reduction (mV) 226 — 408 NA NA No None
pH (unitless) 7.52 -8.02 6.5—-8.5 | Secondary MCL No None
Phenol (ug/L) <0.9 2,400 MTCA Method B No None
Potassium (ug/L) 4,050 - 4,370 NA NA No None
Sodium (mg/L) 11.5-129 NA NA No None
Specific conductance (uS/cm) 379 - 503 448 Critical mean Yes 299-W10-31
Sulfate (mg/L) 37.4-64.6 250 Secondary MCL No None
Temperature 13.6-21.8 NA NA No None
Turbidity (NTU) 0.62 - 4.58 NA NA No None
DwWs = drinking water standard
MCL = maximum contaminant level
MTCA = Model Toxic Control Act
NA = not applicable
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Table B-62. Monitoring Wells and Constituents for Low-Level Waste Management Area 4

Contamination Indicator

Other Chemical

ParametersP Parameters

€

S

o 3

E 5| s 2

O @ | e9Q | i= ) % = |Sampled as

r | E 2 = c 2 <) p
Well < = | 8¢ 3 Sl%5| 8| g 8 S | scheduled
Name? Comment = s | S0Y F | F < < > T in 20147
Deep
299-W15-17 unconfined; C S S S S S A A A Yes
no statistics
299-W15-30 — C S S S S S A A A Yes
299-W15-83 — C S S S S S A A A Yes
299-W15-94 — C S S S S S A A A Yes
299-W15-152 — C S S S S S A A A Yes
299-W15-224 — C S S S S S A A A Yes
299-W18-21 — C A A A A A A A A Yes
Deep
299-W18-22 unconfined; C S S S S S A A A Yes
no statistics

Notes: Requirements are from Interim Status Groundwater Monitoring Plan for the LLBG WMA-4
(DOE/RL-2009-69, Rev. 2).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a. Upgradient well is noted in bold italic.
b. Quadruplicate samples were collected during each sampling event.

c. For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include (but are not limited
to) calcium, chromium, iron, manganese, potassium, and sodium.

A = to be sampled annually
C =
Maintenance of Wells”
S = to be sampled semiannually
TOC = total organic carbon

TOX = total organic halides

constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and

B-58



http://pdw.hanford.gov/arpir/pdf.cfm?accession=0091263
http://apps.leg.wa.gov/wac/default.aspx?cite=173-160

DOE/RL-2015-07, REV 0

Table B-63. Low-Level Waste Management Area 4 Indicator Parameter Results

Constituent 2014 Critical 2014 Concentration 2014
(units) Mean Range Exceedance? Wells Exceeded
pH 7.18-8.37 7.77-8.22 No None
Specific conductance (uS/cm) 365 - 575 No None
Total organic carbon (ug/L) 1,585 <270 -830 No None
Total organic halides (ug/L) 48.89 <3.3-584 Yes 299-W15-224
Table B-64. Low-Level Waste Management Area 4 Water Level Summary
Water Screen Screen | Remaining
Well Year Depth Water-Level Top Bottom Water
Name Installed (ft bgs) Date (ftbgs) | (ft bgs) | Column (ft) Location
299-W15-17 1987 243 11/14/2014 422 432 189 Downgradient
299-W15-30 1995 244 11/14/2014 218 258 14 Downgradient
299-W15-83 2005 241 7/9/2014 235 270 29 Downgradient
299-W15-94 2005 243 7/9/2014 236 271 28 Downgradient
299-W15-152 2005 250 7/22/2015 236 271 21 Downgradient
299-W15-224 2006 239 7/9/2014 236 271 32 Downgradient
299-W18-22 1987 227 11/18/2014 416 447 220 Upgradient
bgs = below ground surface
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Table B-65. Low-Level Waste Management Area 4
Groundwater Quality Parameter and Supporting Constituent Summary

Constituent 2014 Wells
(units) 2014 Range DWS Standard Type | Exceedance? Exceeded
Alkalinity (mg/L) 100 -130 — NA — None
Aluminum (ug/L) <20 200 Secondary MCL No None
Calcium (mg/L) 39.2-62.2 — NA — None
Chloride (mg/L) 10.7 - 35.7 250 Secondary MCL No None
Chromium (ug/L) 5.6 -19.7 100 Federal MCL No None
Dissolved oxygen (mg/L) 6.8-9.4 — NA No None
Fluoride (pg/L) 223 — 528 2,000 Secondary MCL No None
Hexavalent chromium 2_93 48 Federal MCL o o
(Hg/L)
Iron — unfiltered (ug/L) <40-84.3 300 Secondary MCL No None
Magnesium — unfiltered 13.7-195 o NA o None
(mg/L)
Manganese — unfiltered <4 50 Secondary MCL No None
(g/L)
299-W15-30
299-W15-83
Nitrate (as N mg/L) 4.7-25.9 10 Federal MCL Yes 299-W15-94
299-W15-152
299-W15-224
Oxidation reduction (mV) 177 — 369 — NA No None
pH (unitless) 7.77-8.22 6.5-8.5 | Secondary MCL No None
MTCA
Phenol (ug/L) <1 2,400 Method B No None
Potassium (ug/L) 4,690 — 5,580 — NA — None
Sodium (mg/L) 14.4-31.2 — NA — None
Specific conductance 365575 671 Critical mean No None
(uS/cm)
Sulfate (mg/L) 23.7-68.7 250 Secondary MCL No None
Temperature 16.9-23.3 — NA — None
Turbidity (NTU) 0.39-4.20 — NA — None
DWS = drinking water standard
MCL = maximum contaminant level
MTCA = Model Toxic Control Act
NA = not applicable
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Table B-66. Monitoring Wells and Constituents for the Nonradioactive Dangerous Waste Landfill

Contamination Indicator Other Chemical
Parameters® Parameters
€
S
s
§ 5| 8
[«F) o O [%2)
L =2 2 %) S Sampled as
Well < hIL’ g = S| 5| 2| 8| & | & | scheduled
Name? Comment 2 s | SOk F ~ < > o S in 2014?
Top of LPU;
699-25-33A no statistical C S S S S S A A S Yes
evaluation
699-25-34A — C S S S S S A A S No¢
699-25-34B — C S S S S S A A S Yes
699-25-34D — C S S S S S A A S Nod
699-26-33 — C S S S S S A A S No¢
699-26-34A — C S S S S S A A S Yes
699-26-34B — C S S S S S A A S Yes
699-26-35A — C S S S S S A A S Yes
Top of LPU;
699-26-35C no statistical C S S S S S A A S Yes
evaluation

Notes: Requirements are from Groundwater Monitoring Plan for the Nonradioactive Dangerous Waste Landfill (PNNL-12227)
and corresponding Interim Change Notice 1 (PNNL-12227-ICN-1).

Wells completed at the top of the unconfined aquifer unless otherwise specified.
a. Bold italics indicate upgradient wells.

b. Quadruplicate samples were collected during each sampling event for contamination indicator parameters except in
LPU wells.

¢. Well not sampled in January due to pump issues.
d. January sampling event delayed to March due to pump issues.

A = to be sampled annually

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

LPU = low-permeability units (in upper portion of Ringold Formation within member of Taylor Flat)

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides

VOA = volatile organic analyte
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Table B-67. Nonradioactive Dangerous Waste Landfill Water Level Summary

Water Screen Screen Remaining

Well Year Depth Water-Level Top Bottom Water

Name Installed (ft bgs) Date (ft bgs) (ft bgs) | Column (ft) Location
699-25-33A 1987 130.9 10/28/2014 191.0 201.0 10.0 Downgradient
699-25-34A 1986 132.37 11/13/2014 117.9 137.9 5.5 Downgradient
699-25-34B 1986 131.2 10/14/2014 118.2 138.2 6.8 Downgradient
699-25-34D 1992 138.6 11/13/2014 126.8 161.3 22.8 Downgradient
699-26-33 1986 137.8 10/28/2014 1235 143.5 5.7 Downgradient
699-26-34A 1986 130.5 10/28/2014 117.2 137.2 6.7 Upgradient
699-26-34B 1992 130.6 11/13/2014 118.4 153.3 22.7 Downgradient
699-26-35C 1987 134.7 10/28/2014 193.0 203.0 10.0 Downgradient
699-26-35A¢ 1986 134.5 10/28/2014 120.4 140.4 6 Upgradient
bgs = below ground surface

B-62




DOE/RL-2015-07, REV 0

Table B-68. Nonradioactive Dangerous Waste Landfill Indicator Parameter Results

2014
Constituent 2014 Critical Concentration 2014 Wells
(units) Mean Range Exceedance? Exceeded
pH 6.74 - 7.96 7.11-8.26 Yes (high) 699-25-33A*
- d 699-25-34A
?ngg:}'q‘)’ conductance 583 317615 Yes 699-25-34B
699-25-34D
Total organic carbon (ug/L) 725 170-1,200 Yes (high) 699-26-35C*
1%t quarter:
WSCF (LOQ = 18.3)
2" guarter:
TASL (insufficient data)
GEL (insufficient data)
Total organic halides (ug/L) 3" quarter: <1.8-105 No None

TASL (LOQ =17.5)
GEL (insufficient data)

4™ guarter:
TASL (LOQ = 14.7)
GEL (5.6)

* Deep well not used in statistical evaluation.

GEL =

LOQ = limit of quantitation
NC =

TASL = Test America St. Loius

Geotechnical Engineering Laboratory

not calculated because proportion non-detects is greater than 50 percent.
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Table B-69. Nonradioactive Dangerous Waste Landfill Water Quality and Site-Specific Parameter Results

Constituent 2014 2014 Wells
(units) Range DWS Standard Type | Exceedance? | Exceeded

Chloride (mg/L) 6.07 — 8.50 250 Secondary MCL No None
Iron (filtered) (ug/L) <12.8 — <40 300 Secondary MCL No None
Iron (unfiltered) (ug/L) <12.8-922 300 Secondary MCL Yes 699-25-34A
Manganese (filtered) (ug/L) 0.53-<4 50 Secondary MCL No None
Manganese (unfiltered) (ng/L) <1-10.8 50 Secondary MCL No None
Nitrate (mg/L) 5.8-235 45 MCL No None
Phenol (ug/L) <0.9-<29 2,400 MTCA Method B No None
Sodium (filtered) (mg/L) 19.8-25.2 None NA — None
Sodium (unfiltered) 17.3-27.6 None NA — None
Sulfate (mg/L) 26.0 - 50.1 250 Secondary MCL No None
DWS = drinking water standard
MCL = maximum contaminant level

MTCA = “Model Toxics Control Act—Cleanup” (WAC 173-340)

NA = not applicable
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Table B-70. Monitoring Wells and Constituents for Waste Management Area A-AX

Site-Specific Constituents

Supporting Constituents

g 5 | &
< | ¢
§ 2| E| @ é g D | B % E Sampled as
Well SIE|2 €928 &8|8|8| § | 2| scheduled
Name? S | Z|8|a|F|O0| 3| <|<|=]| F || in2013?
299-E24-20 C Q Q Q Q Q Q Q Q Q Q Q Yes
299-E24-22 c Q| Q Q Q Q Q Q Q| Q Q Q Yes
299-E24-33 Cc Q| Q Q Q Q Q Q Q| Q Q Q Yes
299-E25-2 P Q Q Q Q Q Q Q Q Q Q Q Yes
299E2540 | C Q| o | o |lolololololaol| o |0 Yes
2992541 | cC Q| o | o |lolololololaol o |0 Yes
299E25-93 | c || o | o |lolololololaol| o |0 Yes
299-E25-94 Cc Q| Q Q Q Q Q Q Q| Q Q Q Yes
299-E25-236 | C Q| Q Q Q Q Q Q Q| Q Q Q No¢

Notes: Requirements are from RCRA Assessment Plan for Single-Shell Tank Waste Management Area A-AX at the

Hanford Site (PNNL-15315).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Bold italics indicate upgradient wells.

b. For anions, analytes include, but are not limited to, nitrate and sulfate. For metals, analytes include, but are not limited
to, chromium and sodium.

c. Atomic Energy Act of 1954 parameter.
d. Well decommissioned in June 2013.

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells”

P = constructed before WAC requirements
Q = to be sampled quarterly
TOC = total organic carbon
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Table B-71. Waste Management Area A-AX Water Levels

Water Screen Screen Remaining

Well Year Depth | Water-Level Top Bottom Water

Name Installed | (ft bgs) Date (ft bgs) (ft bgs) | Column (ft) Location
299-E24-20 1991 289.7 12/2/2014 279.2 299.4 9.7 Upgradient
299-E24-22 2003 288.3 12/22/2014 286.2 321.3 33 Upgradient
299-E24-33 2004 276.5 12/22/2014 278.1 310.1 33.6 Upgradient
299-E25-2* 1955 277.0 12/2/2014 276.0 316.0 39 Downgradient
299-E25-40 1989 266.9 12/2/2014 252.0 273.0 6.1 Downgradient
299-E25-41 1989 272.1 12/2/2014 255.3 276.3 4.2 Downgradient
299-E25-93 2003 280.5 12/22/2014 278.2 313.3 32.8 Downgradient
299-E25-94 2004 294.6 12/3/2014 295.1 330.1 35.5 Downgradient
299-E25-236 Decommissioned — — — — Downgradient

* Perforated well.
bgs =

below ground surface

Table B-72. Waste Management Area A-AX
2014 Assessment Parameter Summary

Parameter Range
Alkalinity 75,400 — 136,000 pg/L
Chromium (filtered) <1-10.6 pg/L
Lead (filtered) <0.05 - <0.5 pg/L
Nitrate 12,300 - 60,200 pg/L
pH Measurement 7.23-8.34
Sodium (filtered) 11,200 — 28,800 pg/L
Specific conductance 445 — 725 pS/cm
Sulfate 92,300 — 210,000 pg/L
Technetium-99 <11.8 1,840 pCi/L
Temperature 16.0 - 20.8°C
Total organic carbon 230 — 850 pg/L
Turbidity 0.14 -53.3 NTU
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Table B-73. Monitoring Wells and Constituents for Waste Management Area B-BX-BY

5
O e £ g k) B P Sampled as
Well < S22 | O S S S = £ | scheduled in
Name? = |3|83| 2 | 2| & | | = 2 20147
299-E33-18 Plo | @ 0 0 Q Q Q Q No*
299-E33-20 Plo | @ 0 0 Q Q Q Q Yes
299-E33-31 clo]| o 0 0 Q Q Q Q Yes
299-E33-32 clo]| o Q Q Q Q Q Q Yes
299-E33-38 clo]| o Q Q Q Q Q Q Yes
299-E33-41 clol| o Q Q Q Q Q Q Yes
299-E33-42 clol| o Q Q Q Q Q Q Yes
299-E33-44 clol| o Q Q Q Q Q Q Yes
299-E33-47 clol| o Q Q Q Q Q Q Yes
299-E33-48 clol| o Q Q Q Q Q Q Yes
299-E33-49 clol| o Q Q Q Q Q Q Yes
299-E33-334 clo]| o Q Q Q Q Q Q Yes
299-E33-335 clol| o Q Q Q Q Q Q Yes
299-E33-337 clol| o Q Q Q Q Q Q Yes
299-E33-338 clol| o Q Q Q Q Q Q Yes
299-E33-339 clol| o Q Q Q Q Q Q Yes

Source: Groundwater Quality Assessment Plan for Single-Shell Tank Waste Management Area B-BX-BY

(DOE/RL-2012-53).

Note: Wells generally screened acrossed entire unconfined aquifer. Aquifer thickness ranges from approximately 1 to 6 m.

a. Bold italic well names are upgradient wells due to flow direction change to southeast.

b. Anions include, but are not limited to, chloride, nitrate, and sulfate.

c. Metals (filtered and unfiltered) include, but are not limited to, iron, manganese, and sodium .
d. Well decommissioned in June 2013.

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and

Maintenance of Wells”

constructed before WAC requirements
Q = to be sampled quarterly

Washington Administrative Code

P

WAC
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Table B-74. Waste Management Area B-BX-BY Water Level Summary

Remaining
Water Screen | Screen Water
Year Depth (ft | Water-Level Top Bottom Column
Well Name | Installed bgs) Date (ft bgs) | (ft bgs) (ft) Location
299-E33-20° 1956 250.8 11/4/2014 239.0 254.0 3.2 Upgradient
299-E33-31 1989 248.1 11/4/2014 234.9 255.9 7.8 Upgradient
299-E33-32 1989 260.8 11/4/2014 246.4 267.4 6.6 Upgradient
299-E33-334° 2000 267.3 11/5/2014 257.7 282.7 154 Upgradient
299-E33-335 2000 267.8 11/5/2014 260.0 280.0 12.2 Downgradient
299-E33-337 2001 263.1 11/5/2014 255.4 280.4 17.3 Downgradient
299-E33-338 2001 257.4 11.5/2014 250.9 270.9 135 Downgradient
299-E33-339° 2001 264.1 12/21//2014 259.4 279.3 15.2 Downgradient
299-E33-38 1991 233.6 12/21/2014 218.6 239.6 6.0 Upgradient
299-E33-41 1991 255.3 11/4/2014 244.9 261.0 5.7 Downgradient
299-E33-42° 1991 254.6 11/4/2014 238.5 259.8 5.2 Upgradient
299-E33-44 1998 243.3 11/4/2014 238.0 253.0 9.7 Downgradient
299-E33-47 2004 242.8 11/4/2014 244.1 264.1 21.3 Downgradient
299-E33-48 2004 265.0 11/4/2014 260.2 285.2 20.2 Downgradient
299-E33-49 2004 266.9 11/4/2014 263.5 283.5 16.6 Downgradient

a. Well not constructed as a WAC 173-350 resource protection well.
b. Well not drilled to basalt.
bgs = below ground surface
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Table B-75. Monitoring Wells and Constituents for Waste Management Area C

<
(5]
o
(= (<5 E
o o
g gl 2 . | 2
S &3 | £ o S %8 | Sampled as
Well TES| . | & 2| g 2 8 £ & | scheduled in
Name? 20Hh| & | O | < < 8} ST 20147
299-E27-4 C Q Q Q Q Q Q Yes
299-E27-7 P Q Q Q Q Q Q Yes
299-E27-12 C Q Q Q Q Q Q Yes
299-E27-13 C Q Q Q Q Q Q Yes
299-E27-14 C Q Q Q Q Q Q Yes
299-E27-15 C Q Q Q Q Q Q Yes
299-E27-21 C Q Q Q Q Q Q Yes
299-E27-22 C Q Q Q Q Q Q Yes
299-E27-23 C Q Q Q Q Q Q Yes
299-E27-24 C Q Q Q Q Q Q Yes
299-E27-25 C Q Q Q Q Q Q Yes
299-E27-155 C Q Q Q Q Q Q Yes

Source: Groundwater Quality Assessment Plan for the Single-Shell Waste Management Area C
(DOE/RL-2009-77).

Note: Ten wells screened from the water table to 1.5 to 12.2 m below the water table. Two wells, 299-E27-24 and
299-E27-155, screened across the bottom 6.1 and 10.6 m of the aquifer, respectively.

a. Bold italics well names are upgradient wells.
b. Anions include, but are not limited to, chloride, nitrate, and sulfate.
¢. Metals (filtered and unfiltered) include, but are not limited to, iron, manganese, and sodium.

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction
and Maintenance of Wells”

P constructed before WAC requirements were applicable at the Hanford Site

Q = to be sampled quarterly

WAC = Washington Administrative Code
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Table B-76. Waste Management Area C Water Level Summary

Remaining
Water Screen Screen Water

Well Year Depth | Water-Level Top Bottom Column

Name Installed | (ft bgs) Date (ft bgs) | (ft bgs) (ft) Location
299-E27-12 1989 261.5 11/25/2014 246.5 267.6 6.1 Upgradient
299-E27-13 1989 270.0 12/5/2014 253.6 274.7 4.7 Upgradient
299-E27-14 1989 259.2 12/4/2014 245.8 266.8 7.6 Downgradient
299-E27-15 1989 253.7 12/5/2014 238.0 259.0 5.3 Upgradient
299-E27-155 2007 282.0 12/4/2014 300.5 3355 35 Cross gradient
299-E27-21 2003 272.9 3/25/2014 2714 306.4 335 Downgradient
299-E27-22 2003 232.1 12/3/2014 228.1 268.0 35.9 Upgradient
299-E27-23 2003 275.0 12/4/2014 273.5 308.5 33.5 Downgradient
299-E27-24 2010 266.0 12/16/2014 294.6 314.6 20.0 Downgradient
299-E27-25 2010 214.4 12/3/2014 209.1 229.2 14.8 Cross gradient
299-E27-4 2003 271.8 12/16/2014 270.3 305.3 335 Upgradient
299-E27-7 1982 237.6 12/16/2014 241.0 281.0 40.0 Downgradient
bgs = below ground surface
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Table B-77. Monitoring Wells and Constituents for Waste Management Area S-SX

RCRA Supporting Constituents

R . :

S E 3 E % % E Sampled as

Q g £ 3 § g = Scheduled

Well Name? 2 O > < < S iT in 2014?

299-W22-44 C Q Q Q Q Q Q No®
299-W22-45 C S S S S S S No¢
299-W22-47 C Q Q Q Q Q Q Yes
299-W22-49 C S S S S S S No®
299-W22-50 C Q Q Q Q Q Q Nof
299-W22-69 C A A A A A A Yes
299-W22-72 C A A A A A A Yes
299-W22-80 C A A A A A A Yes
299-W22-81 C A A A A A A Yes
299-W22-82 C A A A A A A Yes
299-W22-83 C A A A A A A Yes
299-W22-84 C A A A A A A Yes
299-W22-85 C S S S S S S Yes
299-W22-86 C A A A A A A Yes
299-W22-89 C A A A A A A Yes
299-W22-94 C S S S S S S Yes
299-W22-95 C S S S S S S No?
299-W22-113 C S S S S S S No"
299-W23-15 C A A A A A A Nof
299-W23-19 C Q Q Q Q Q Q No/
299-W23-20 Cc A A A A A A Yes
299-W23-21 Cc A A A A A A Yes
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Table B-77. Monitoring Wells and Constituents for Waste Management Area S-SX

RCRA Supporting Constituents
s :
g 5 2 <
O = o = D % g Sampled as
< S S| 3 s | £§| z Scheduled
a < = = c [<F] @ .
Well Name 2 O > < < S i in 2014?

Notes: Requirements are from Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank
Waste Management Area S-SX (DOE/RL-2009-73).

Wells completed at the top of the unconfined aquifer.
a. Bold italics indicate upgradient wells.

b. Anions include, but are not limited to, chloride, nitrate, and sulfate. Metals (filtered and unfiltered) include,
but are not limited to, calcium, magnesium, potassium, and sodium.

¢. Well sample dry as of September 2013; replacement well scheduled for drilling.
d. June sampling event delayed until July; access restricted due to vapors from nearby waste tanks.

e. Well replaced by 299-W22-113; scheduled for December but sampled in January 2015 after pump
was installed.

f. Well sample dry in June; replacement well scheduled for drilling.

g. December sampling event delayed until January 2015 due to well cap issue.

h. Well replaced 299-W22-49. December sampling event delayed until January for installation of a sample pump.
i. June sampling event delayed until August due to pump issue.

j- March sampling event delayed until April due to well access issues.

A = to be sampled annually

o = constructed as a resource protection well under WAC 173-160, “Minimum Standards for
Construction and Maintenance of Wells”

P = constructed before WAC requirements

Q = to be sampled quarterly

RCRA = Resource Conservation and Recovery Act of 1976

S = to be sampled semiannually

WAC = Washington Administrative Code
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Table B-78. Waste Management Area S-SX Water Level Summary

Water Screen Screen Water
Well Year Depth | Water-Level Top Bottom | Remaining
Name Installed | (ft bgs) Date (ft bgs) | (ft bgs) (ft) Location

299-W22-44 1991 Dry — 205.1 242 Dry Downgradient
299-W22-45 1992 230.7 12/31/2014 198.1 233.6 2.9 Downgradient
299-W22-47 2005 238.5 12/10/2014 228.7 263.7 25.2 Downgradient
299-W22-49 1999 Dry — 217.9 232.9 Dry Downgradient
299-W22-50 2000 Dry — 218.0 233.0 Dry Downgradient
299-W22-69 2006 245.1 12/19/2014 238.0 273.1 28.0 Downgradient
299-W22-72 2006 246.0 12/19/2014 237.0 272.0 26.0 Downgradient
299-W22-80 2000 219.1 12/10/2014 205.0 240.1 21.0 Downgradient
299-W22-81 2001 240.1 12/19/2014 226.8 261.7 21.6 Downgradient
299-W22-82 2001 240.4 9/26/2014 226.1 261.2 20.8 Downgradient
299-W22-83 2001 241.9 12/17/2014 226.3 261.3 194 Downgradient
299-W22-84 2001 246.6 12/31/2014 232.0 267.0 20.4 Downgradient
299-W22-85 2001 232.2 12/31/2014 217.1 252.0 19.8 Downgradient
299-W22-86 2006 241.1 12/19/2014 231.4 266.5 254 Downgradient
299-W22-89 2010 237.9 9/26/2014 230.8 265.9 28.0 Downgradient
299-W22-942 2013 245.2 12/19/2014 243.2 278.2 33.0 Downgradient
299-W22-95P 2013 248.0 12/19/2014 250.0 290.0 42.0 Downgradient
299-W22-113¢ 2014 232.7 10/2/2014 233.9 264.0 31.3 Downgradient
299-W23-15 1991 217.4 12/10/2014 185.7 222.4 5.0 Downgradient
299-W23-19 1999 226.6¢ 9/26/2014 210.7 241.3 147 Downgradient
299-W23-20 2000 228.2 9/26/2014 2155 250.5 223 Upgradient

299-W23-21 2000 226.9 12/10/2014 212.6 249.7 22.8 Upgradient

a. 299-W22-94 is a replacement well for 299-W22-48 (sample dry).
b. 299-W22-95 is a replacement well for 299-W22-26 (sample dry).
€. 299-W22-113 is a replacement well for 299-W22-49 (sample dry).

d. Water-level measurements are not possible from 299-W23-19 because it is located within the tank farm fence line and
sampled remotely from outside the fence. The water level was estimated by trend surface analysis of the 9/26/2014
measurements from nearby wells.

bgs = below ground surface
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Table B-79. Waste Management Area S-SX Assessment Parameter Summary

Parameter Range
Alkalinity 80,000 — 112,000 pg/L
Chromium (filtered) 1.0 — 460 pg/L
Chromium (unfiltered) <1-497 pg/L

Nitrate

7.53-199 mg/L

pH Measurement

7.43-8.20

Specific conductance

227 — 561 puS/cm

Temperature

16.8-21.4°C

Turbidity

0.42-819 NTU
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Table B-80. Monitoring Wells and Constituents for Waste Management Area T

RCRA
Dangerous Supporting Field-Measured
Constituent Parameters Parameters
IS
i_s 2] @ [<})
=3 = - 5 = =
| 55 |B2laz| 8| |.5z2|2|s
S| SE | 3T | = |«=8 255 | g |25| sampledas
Well < g2 SE| S |8E| 1|88 €| g |83 Scheduled
Name? 2 IO Zz0 | < |S5|a|&0| F | R |20 in 20147
299-W10-1 P A A A A A A A A Yes
299-W10-4 | P A A Al Aalalalalal| a |Nouelsamle
dry in 2013
299-W10-8 | P A A Al Aalalalalal| a |Nouelsamle
dry in 2013
Not scheduled
299-W10-23 C B B B B B B B B B for 2014
299-W10-24 C A A A A Al A A A A Yes
299-W10-28 C A A A A Al A A A A Yes
299-W11-39 C A A A A Al A A A A Yes
299-W11-40 C Q S A S |Q| Q| Q|0 Q Yes
299-W11-41 C Q S A S |Q| Q| Q|0 Q Yes
299-W11-42 c Q S A S || Q| Q|0 Q Yes
299-W11-45P C Q S A S S| S S S S No
299-W11-47¢ | C Q S A S || Q| Q|0 Q Yes

Notes: Requirements are from Interim Status Groundwater Quality Assessment Plan for Single-Shell Tank Waste

Management Area T (DOE/RL-2009-66).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Bold italics indicate upgradient wells.
b. Offline extraction well was converted to monitoring well in October 2014 and sampled once in December 2014.

c. Screened 9 to 18 m below water table.

A
B =
C =

to be sampled annually
to be sampled biennially
constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and

Maintenance of Wells”

P =
Q =
RCRA =

WAC =

constructed prior to WAC requirements
to be sampled quarterly
Resource Conservation and Recovery Act of 1976
to be sampled semiannually

Washington Administrative Code
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Table B-81. Waste Management Area T Water Level Summary

Water Screen Screen Remaining

Well Year Depth | Water-Level Top Bottom Water

Name Installed | (ft bgs) Date (ft bgs) (ft bgs) Column (ft) Location
299-W10-1 1947 239 11/12/14 190 270 31 Upgradient
299-W10-4 1952 237 11/15/13 190 234 0 Assessment
299-W10-8 1973 248 3/8/13 211 251 3 Downgradient
299-W10-23 1998 243 3/17/14 226 261 18 Assessment
299-W10-24 1998 252 11/5/14 233 268 16 Downgradient
299-W10-28 2001 241 11/5/14 225 260 19 Upgradient
299-W11-39 2000 257 11/7/14 239 274 17 Downgradient
299-W11-40 2000 257 11/11/14 238 273 16 Downgradient
299-W11-41 2000 257 11/11/14 237 272 15 Downgradient
299-W11-42 2000 258 11/7/14 237 272 14 Downgradient
299-W11-45 2006 271 12/12/14 281 296 25 Far-field
299-W11-47 2006 257 11/7/14 274 305 48 Downgradient
bgs = below ground surface
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Table B-82. Waste Management Area T Assessment Parameter Summary

Parameter

Range

Alkalinity (png/L)

100,000 — 143,000

Calcium — unfiltered (ng/L) 6,500 — 58,300
Chloride (mg/L) 13.5-20.8
Chromium — unfiltered (ug/L) 19-109
Dissolved oxygen (mg/L) 7.28-10.26
Fluoride (ug/L) 190 - 4,570
Hexavalent chromium (ug/L) 6.8-67.4
Magnesium — unfiltered (pg/L) 2,010 - 19,900
Nitrate (as NO3; mg/L) 77 — 456
pH (unitless) 7.54 —8.56
Potassium — unfiltered (ug/L) 2,290 — 4,750
Sodium — unfiltered (mg/L) 12.7-172
Specific conductance (uS/cm) 470 - 1,115
Sulfate (mg/L) 345-57.3
Temperature 15.1-22.2
Turbidity (NTU) 0.95-313

B-77




DOE/RL-2015-07, REV 0

Table B-83. Monitoring Wells and Constituents for Waste Management Area TX-TY

RCRA
Dangerous Supporting
Parameter Parameters Field-Measured Parameters
g . .
o = 8 st
= o
g k5 g S g 2 3 § 2 % 3
O| SE |2 E|us 28| S| & |25 sampledas
Well g g8 S2| 3 |8g 22| €| £ |3 S| Scheduled
[ s = L o T o O >S5 2 X R
Name? 2 TO ZO0| < |S2D| a|wO| F | - |O0| in2014?

299-W10-26 C Q S A S Q Q Q| 0 0 Yes
299-W10-27 C Q S A S Q Q Q Q Q Yes
299-W14-11° C S S A S S S S S S Yes
299-W14-13 C Q S A S Q Q Q Q Q Yes
299-W14-14 C S S A S S S S S S Yes
299-W14-15 C Q S A S Q Q Q| Q| Q Yes
299-W14-16 C A A A A A A A A A Yes
299-W14-17 C A A A A A A A A A Yes
299-W14-18 C Q S A S Q Q Q Q Q Yes
299-W14-19 C S S A S S S S S S Yes
299-W15-44 C S S A S S S S S S Yes
299-W15-763 C S S A S S S S S S Yes
299-W15-765°¢ C S S A S S S S S S Yes

Notes: Requirements are from Interim Status Groundwater Quality Assessment Plan for Single-Shell Tank Waste
Management Area TX-TY (DOE/RL-2009-67).

Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a. Bold italic indicates upgradient well.
b. Screened 11 to 14.6 m below water table.
c. Well taken out of service as an extraction well and converted to a monitoring well in fourth quarter of calendar

year 2012.
A = to be sampled annually
C =
Maintenance of Wells”
P = constructed before WAC requirements
Q = to be sampled quarterly
RCRA = Resource Conservation and Recovery Act of 1976

S = to be sampled semiannually
Washington Administrative Code

WAC =

constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and
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Table B-84. Waste Management Area TX-TY Water Level Summary

Remaining
Water Screen Screen Water

Well Year Depth Water-Level Top Bottom Column

Name Installed | (ft bgs) Date (ft bgs) | (ft bgs) (ft) Location
299-W10-26 1998 242 11/18/2014 217 252 10 Downgradient
299-W10-27 2001 242 11/5/2014 221 256 14 Downgradient
299-W14-11 2005 241 11/11/2014 262 272 31 Downgradient
299-W14-13 1998 246 11/11/2014 217 252 6 Downgradient
299-W14-14 1998 243 11/18/2014 217 252 9 Downgradient
299-W14-15 2000 243 8/4/2014 220 255 12 Downgradient
299-W14-16 2000 246 11/4/2014 223 258 12 Far-field
299-W14-17 2000 245 11/4/2014 222 257 12 Far-field
299-W14-18 2000 243 11/11/2014 218 253 10 Downgradient
299-W14-19 2002 244 11/11/2014 224 259 15 Downgradient
299-W15-44 2002 235 5/27/2014 216 251 16 Downgradient
299-W15-763 2001 230 5/20/2014 212 247 17 Downgradient
299-W15-765 2001 241 11/7/2014 220 255 14 Upgradient
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Table B-85. Waste Management Area TX-TY Assessment Parameter Summmary

Parameter

Range

Alkalinity (pg/L)

108,000 — 135,000

Aluminum — unfiltered (pg/L)

<12.9-106

Calcium — unfiltered (ug/L)

41,000 — 119,000

Chloride (mg/L) 14.3-434
Chromium — unfiltered (ug/L) 12.3-108

Dissolved oxygen (mg/L) 7.86 —12.16
Fluoride (ug/L) 221 -1,200
Hexavalent chromium (pg/L) <8-144

Magnesium — unfiltered (ug/L)

14,000 — 35,200

Nitrate (as NOs mg/L) 49.1 - 536
pH (unitless) 6.78 —8.08
Potassium — unfiltered (ug/L) 4,340 - 7,260
Sodium — unfiltered (mg/L) 17 -136
Specific conductance (uS/cm) 447 — 1,505
Sulfate (mg/L) 31.6-81.6
Temperature 13.5-26.3
Turbidity (NTU) 0.47 - 367
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Table B-86. Monitoring Wells and Constituents for Waste Management Area U

RCRA Supporting Parameters
c
.S
E‘ (2]
s| 5 2 | 5
O £ 2 = 0 B g | Sampled as
O o @© = S © ol
Well < = 5 < 2 5 < C Scheduled
Name? = o = < < p i & in 20142
299-W18-30 C S S S S S S No®
299-W18-40 C A A A A A A Yes
299-W19-12 N S S S S S S Yes
299-W19-41 C S S S S S S Yes
299-W19-42 C S S S S S S Yes
299-W19-44 C S S S S S S Yes
299-W19-45 C S S S S S S Yes
299-W19-47 C S S S S S S Yes

Notes: Requirement is from Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank Waste
Management Area U (DOE/RL-2009-74).

Wells completed at the top of the unconfined aquifer.
a. Bold italic indicates upgradient well.

b. Anions include, but are not limited to, chloride, nitrate, and sulfate. Metals (filtered and unfiltered) include, but are
not limited to, calcium, magnesium, potassium, and sodium.

c. Well is dry; replacement well 299-W18-260 drilled at end of year; first sampling scheduled for April 2015.

A = to be sampled annually

C = constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction
and Maintenance of Wells”

N = well constructed prior to WAC requirements

S = to be sampled semiannually

Q = to be sampled quarterly

RCRA = Resource Conservation and Recovery Act of 1976
WAC = Washington Administrative Code
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Table B-87. Waste Management Area U Water Level Summary

Water Screen Screen Water

Well Year Depth | Water-Level Top Bottom | Remaining

Name Installed | (ft bgs) Date (ft bgs) (ft bgs) (ft) Location
299-W18-30 1991 Dry — 197.5 233.7 Dry Downgradient
299-W18-40 2001 225.8 12/10/2014 218.3 253.3 24.5 Upgradient
299-W19-12 1983 239.2 12/10/2014 210.0 247.0 7.8 Downgradient
299-W19-41 1998 239.2 12/10/2014 220.1 255.1 15.9 Downgradient
299-W19-42 1998 238.0 12/10/2014 220.3 255.4 17.4 Downgradient
299-W19-44 2001 2419 12/10/2014 229.9 264.9 23.0 Downgradient
299-W19-45 2001 240.0 12/31/2014 224.1 259.0 19.0 Downgradient
299-W19-47 2004 238.2 7/11/2014 227.1 262.0 23.8 Downgradient
bgs = below ground surface

Table B-88. Waste Management Area U Assessment Parameter Summary

Parameter Range
Alkalinity 68,000 — 110,000 pg/L
Chromium (filtered) <5-13.9 pg/L
Chromium (unfiltered) <5-21.1pg/L

Nitrate

33.5-102 mg/L

pH Measurement

7.74-841

Specific conductance

343 — 556 puS/cm

Temperature

17.4-21.1°C

Turbidity

0.59-14 NTU
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Table B-89. Monitoring Wells and Constituents for Environmental Restoration Disposal Facility
5 2 |8
o = )
o
El 2 32 - |2 | 3 e sampled
O | ¢ o = | 5§ o € | 0 D = as
0| = =5 8l & | s 28| £ c | «
Well | 8|5 S€|s|=s|S| €5 |25 |X| & Scheduled
= —_ c <5} 43 © o o D (@) — @) -

Name? 2| I || <|d|0|&|=S||FRB|FR|F|D|>]|in2042
699-35-66A P S S S S S S S S S S S S |S Yes
699-36-66B C S S S S S S S S S S S S S Yes
699-36-70A C S S S S S S S S S S S S S Yes
699-37-66 C S S S S S S S S S S S S |S Yes

Notes: Requirements are from Groundwater Protection Plan for the Environmental Restoration Disposal Facility

(WCH-198).

Wells completed at the top of the unconfined aquifer.
a. Bold italic indicates upgradient well.
b. Total alpha energy emitted from radium.

well is constructed as a resource protection well under WAC 173-160, “Minimum Standards for
Construction and Maintenance of Wells”

constructed before WAC requirements
to be sampled semiannually

total organic halides
volatile organic analyte
Washington Administrative Code

C =

TOX =
VOA
WAC

B-83



http://pdw.hanford.gov/arpir/pdf.cfm?accession=0092667
http://apps.leg.wa.gov/wac/default.aspx?cite=173-160

DOE/RL-2015-07, REV 0

Table B-90. Monitoring Wells and Constituents for the KE and KW Basins

S
o 3
o & @ | o 2| E
5| 2 i3 £ | 2
oEl sl 2| 91 8| 2| & 8| 5| sampledas
Well I E| o =2 3 P = o = = Scheduled
o - C - o3 frus] D — .
Name Solo | < | OO | =2|&B|F|F in 2014?
KE Basins
199-K-11 P A A A A — | — A A Yes
199-K-13 P A A A A A A A A Yes
199-K-23 P A A A A A A A A Yes
199-K-32A C Q Q Q S — | — S Q Yes
199-K-110A C S S S — S — | — S Yes
199-K-111A C Q Q Q A A| — | A Q Yes
199-K-141 C Q Q Q Q S Q Q Q Yes
199-K-142 C S S S S S S S S Yes
KW Basins
199-K-31 P S S S A S A A S Yes
199-K-34 C A S A A Q Yes
199-K-106A C A S — | — Q Yes
No (August
199-K-107A C Q Q Q A S A A Q sample delayed
until September)
199-K-108A C S S S — S — | — S Yes
No (this well
was analyzed
199-K-132 C S S S S S — S S only in June
2014)

Note: Requirements are modified from Groundwater Monitoring and Assessment Plan for the 100-K Area Fuel
Storage Basins (PNNL-14033). The following wells were listed in PNNL-14033 but were decommissioned
before 2011: 199-K-27, 199-K-29, 199-K-30, and 199-K-109A (KE Basins) and 199-K-33 (KW Basins).

Wells 199-K-11, 199-K-13, 199-K-23, 199-K-31, 199-K-132, 199-K-141, and 199-K-142 were added to the
networks. Newly constructed wells 199-K-202 and 199-K-203 are being considered for addition to the AEA
monitoring network for KE Basin vicinity. Newly constructed well 199-K-204 is being considered for addition to
the AEA monitoring network for KW Basin vicinity.

B-84



http://pdw.hanford.gov/arpir/pdf.cfm?accession=D9161758

DOE/RL-2015-07, REV 0

Table B-90. Monitoring Wells and Constituents for the KE and KW Basins

S
o
© > 0
Z| 5 ER ¢ | 5
el a1 2| 2| 8| 2| £ | 8| E | sampledas
Well I E| o =2 3 P + <) = = Scheduled
o st c s © © 5 D s .
Name Solo | < | OO | =2|&B|F|F in 2014?
A = to be sampled annually
C = constructed as a resource protection well under WAC 173-160, “Minimum Standard for Construction
and Maintenance of Wells”
P = constructed before WAC requirements
Q = to be sampled quarterly
S = to be sampled semiannually

WAC = Washington Administrative Code
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Table B-91. Monitoring Wells, Constituents, and Enforcement Limits for State-Approved Land Disposal Site

Constituents with Enforcement Limits Other Constituents 3
>
— ©
S 8 © £
= = > ® o n
E © E E (_D 8 OP %
S S S < S | 8 = =
&) e | 2| 3|85 | % S| o | 2|0 o © 2 g | 8%
O S [} = = s o = = = — | £ .g © b= = ol
Well b | 2|5 | 2| a| B3| 5| €| 5|8 8| s5| 8| | E| €
T 3 ] ] = ) B @ S ) ©So| 2ol = o | 5 = <
Name Comment = s | < | m|O|O|]O | a|=2|o F | Fo|l 00| < || | F | »&
299-we-g | Bottom of c|l — | — | = | | = = =] === =] —|=]=|=1]Aa] ves
unconfined
299-W6-11 — — - =] =] == =]=]=]|=] =1 =1—=1—=1]1—=1| A Yes
299-W6-12 — — - = - = = | = = | — | — — — — | — =1 A Yes
299-w7-3 | Bottom of c|l — | — | — | == =] =] === =] —|=1]=|=1]s/ ves
unconfined
299-W8-1 — C —_ - - - - = — | — | — — — — | — =1 A Yes
699-48-71 Unconfined —_ - - - | = = | — | — — — — | — =1 A No®
Ringold
699-48-77C | Formation unitE, | C Q Q Q Q Q Q Q Q Q Q Q Q Q | Q| Q| Q Yes
middle to lower
Ringold
699-48-77D | Formation unitE, | C Q Q Q Q Q Q Q Q Q Q Q Q Q Q| Q| Q Yes
upper
699-49-79 — P —_ - | - | — | — | — | — — — — | ——] A NoP
699-51-75 — P — - - - | — | = | — | — — — — | —|—1 S No°
699-51-75P | Lower unconfined | P —_ - - - = = = | — | — — — — — | — | — 1] A Yes

Notes: Requirements are from Groundwater Monitoring and Tritium-Tracking Plan for the 200 Area State-Approved Land Disposal Site (PNNL-13121). The following wells

have gone dry: 299-W6-7, 299-W6-8, 299-W7-1, 299-W7-11, 299-W7-12, 299-W7-5, 299-W7-6, 299-W7-7, 299-W7-8, 299-W7-9, 299-W8-1, and 699-48-77A.

Wells are completed at the top of the aquifer, unless specified otherwise.
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Table B-91. Monitoring Wells, Constituents, and Enforcement Limits for State-Approved Land Disposal Site

Well
Name

Constituents with Enforcement Limits Other Constituents 3

E

- = (<5}

3 S| S

i S L o A

ol e | =2 5] >

S = £ o 2 c : 2
S o | E| 8| « <, T | 3 I = 5 o
O S c | 2| %5 5 = g | 2|06 e S 2| E| 2%
O o 5] = = s © =z = < — 9| =3 © = S S <
+— N 5 o o © o (He) o c O o = = © o =S = o
< T 3 S IS < 5] 3 o = D 55| 88| & | B8] 5| € S
Comment S |s|<|aoa|]O0o|O0|O0|a3|2|d|F|F&l a0 < |a|&H|F | &s

a. Filtered and unfiltered samples.
b. January sampling event delayed until August; road work needed to access well.
c. May sampling event delayed until June; pump problem.

A

i Welh Mo
I

WAC =

to be sampled annually

constructed as a resource protection well under WAC-173-160, “Minimum Standards for Construction and Maintenance of Wells”
constructed before WAC requirements

to be sampled quarterly

to be sampled semiannually

Washington Administrative Code
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Table B-92. Monitoring Wells and Constituents for Solid Waste Landfill

0 A3M ‘20-ST02-1d/304

Contamination Other
Indicator Parameters Parameters
E = 3 ~
- 'E c g ,,% % 5 =
E|E | & 2| _ = L|s g2
= S 2 T LD ° o | © 5|8
2 < |0 I 5 = & 2| =
E |3 = ol 2| 8| 2 O = T | L
S |5 |828|E| &8 |C|gle 2le|5|E 2| 3|2 Sampled as
Well o |g |ESI5| 2| 2|5 |E|E T8 2|2|0|5|5| 5|« | Scheduled
Name? | comment | £ |55 585\ 2| |8 |2|5|5| 8|3 8|5|R|5 |35 |8 o
699-22-35 — C Q QIQIQ Q| Q QQIQ]| Q |Q|Q|Q|Q|Q|QR|Q]|Q Yes
No; well
699-23-34A — clelaelelelelalele|e|e|alalalala|a|q|q|amRedly
quarter 2013
699-23-34B — C Q Q IQIQ Q| Q (QQIQ]| Q |Q|Q[Q|Q|Q|QR|Q]|Q Yes
Information only;
699-24-33 no statistical P Q Q |Q| Q Q Q |Q| Q| Q Q Q| Q| Q| Q|Q|Q|Q|Q Yes
evaluation
699-24-34A — C Q Q IQIQ Q| Q QQIQ| Q| Q| Q[Q|Q|Q|QR|Q]|Q Yes
699-24-34B — C Q Q IQIQ Q| Q QQIQ| Q| Q| Q[Q|Q|Q|QR|Q]|Q Yes
No; well is
699-24-34C — C1Q|QQQ[Q|Q(Qe[Q|Q|Q|Q|Q[Q|Q|Q|Q|Q|gmtidy
699-24-35 — C Q| Q QI Q| Q Q|| Q|Q|Q|Q|Q|Q|IQ|Q]|Q Yes
No; well is
699-25-34C — C 1 Q| QQQ[Q|Q(Qe[Q|Q|Q|Q|Q[Q|Q|Q|Q|Q|gmtidy




Table B-92. Monitoring Wells and Constituents for Solid Waste Landfill

68-d

Contamination Other
Indicator Parameters Parameters
E = 3 ~
. |§ |= g 3 3| = =
S |E | & = S | & S| 8
.© > ~ = ~— - (5] 1
= = % T | L o] ° o | © S| @
Q < (@) 8 @ 8 g = b g E
E 13 |= 2| 8| S S 2| | T
WeIIb g E EE sl T % o |8 £ SIE|E2]|0 s | s S g Scheduled
c S E | 2| = = o ) i 7
Name Comment = |£5 S5 5 B & SHEIE ;1 1231218 E §: S| 58 in 20147
699-25-34E — c Q Q QI Q| Q Q QQ|Q ] Q| Q|Q|Q|Q[Q|Q|]Q|Q Yes
699-26-35A — C Q QI Q| Q Q QIR Q] Q| QQ | Q| Q[Q|Q|]Q|Q Yes
Notes:

Requirements are from Groundwater Monitoring Plan for the Solid Waste Landfill (PNNL-13014). Wells 699-24-34C and 699-25-34C are sample dry.
Wells completed at the top of the unconfined aquifer.

a. Bold italics indicates upgradient well.

b. Well installed as a replacement for wells 699-24-34C and 699-25-34C. First sample collected in October.

C = well is constructed as a resource protection well under WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”
P = constructed before WAC requirements

Q = to be sampled quarterly

TOC = total organic carbon

VOA = volatile organic analyte

WAC = Washington Administrative Code
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Table B-93. Analytical Results for Required Constituents at the Solid Waste Landfill, 2014

o < m < m L <
To) < < ™ < < < Lo Lo
(gp] (g2 (g2 ™ o ™ ™ (g2] ™
N I I < < < o) < ©
N N N N N N N N N
o o o & o o & I o
Constituent? Date 3 3 3 3 3 3 3 3 3
January <6.44 — <6.44 <6.44 <6.44 <6.44 NS 229 <6.44
?’;‘/T;’“i“m ion April <6.44 — <6.44 9.92 <6.44 <6.44 NS <6.44 <6.44
vl
BTV =90 pg/LP July <17 — <17 <17 27.7 <17 NS <17 <17
October 64.9 — <10.1 429 <10.1 <17 <10.1 <10.1 No result
January <10 — <10 <10 <10 <10 NS <10 <10
Chemical oxygen April 11 — 13 <10 27 19 NS <10 <10
demand (mg/L) P
October <6.7 — <11 <6.7 11 17.4 <11 <11 No result
January 6.06 — 5.41 5.92 6.55 7.40 NS 5.70 6.91
Chloride (mg/L) April 6.34 — 5.65 6.24 6.44 6.27 NS 5.57 6.93
BTV =7.82 mg/L July 6.60 — 6.21 6.70 6.72 6.26 NS 5.95 7.2
October 6.18 — 7.00 6.21 7.20 6.70 8.30 6.30 7.09
. ) January <1 — <1 <1 <1 <1 NS 6.3 <1
Coliform bacteria
(colonies/100mL) April <1 — <1 <1 <1 <1 NS <1 <1
BTV =1 col./ July <1 — <1 <1 9.6 <1 NS <1 <1
100 mL
October <1 — <1 <1 <1 12 2 <1 No result
January <40 — <40 <40 <40 50.5 NS <40 <40
EL%’} S“tered) April <40 — 477 <40 85.4 41 NS <40 <40
October <30 — 14.9 <30 23.8 43.2 <12.8 15.1 <30
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Table B-93. Analytical Results for Required Constituents at the Solid Waste Landfill, 2014

o < m < m L <
Ln < < ™ < <t <t L Ln
o o o ™ o ™ ™ o ™
N o 1) < < < o) < )
(9\] (V] (V] (9\] N (9\] (9\] N (9\]
o o o o) o & & o &
Constituent? Date 3 3 3 3 3 3 3 3 3
January <4 — <4 <4 <4 <4 NS <4 <4
Manganese April <4 _ <4 <4 <4 <4 NS <4 <4
(filtered) (ug/L) P
October <2 — <1 <2 <1 <2 2.4 <1 <2
January 175 — 16.6 14.2 13.5 15.0 NS 12.4 18
April 17.8 — 16.6 14.6 13.4 15.6 NS 11.8 18
Nitrate (mg/L)
BTV =29 mg/L July 17.3 — 18.0 14.6 13.7 15.1 NS 12.4 18.6
October 16.5 — 15.9 14.1 14.2 15.0 16.8 11.1 17.9
January <131 — <131 <131 <131 <131 NS <131 <131
Nitrite (pg/L) April <131 — <131 <131 <131 <131 NS <131 <131
BTV =266 pg/L July <9.85 — <125 <9.85 <125 <9.85 NS <125 <9.85
October <125 — <19.7 <125 <19.7 <125 <19.7 <19.7 <125
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Table B-93. Analytical Results for Required Constituents at the Solid Waste Landfill, 2014

o < m < m L <
To) < < ™ < < < Lo Lo
(gp] (g2 (g2 ™ o ™ ™ (g2] ™
N I I < < < o) < ©
N N N N N N N N N
o) o) o) o o) o o o o
Constituent? Date 3 3 3 3 3 3 3 3 3
January 7.02 — 6.74 6.98 6.55 6.55 NS 6.58 7.11
pH measurement April 6.95 — 6.68 6.96 6.74 6.80 NS 7 7.36
BTV =6.68-7.84 July 6.95 — 6.67 7.04 6.94 6.86 NS 6.95 7.47
October 7.01 — 6.73 6.92 6.76 6.74 6.9 6.68 7.32
o January 808 — 728 738 628 648 NS 542 522
Specific
conductance April 765 — 690 725 607 662 NS 543 529
(HS/cm) July 793 — 714 749 661 670 NS 559 548
BTV =583 uS/cm
October 796 — 720 713 632 665 627 536 528
January 42.0 — 43.5 43.7 45.0 45.4 NS 45 40.5
Sulfate (mg/L) April 415 — 42.9 435 43.8 45.0 NS 42.5 394
BTV =47.2 mg/L July 38.8 — 47.8 43.1 45.1 435 NS 40 38.8
October 41.1 — 40.4 41.9 41.5 43.8 39 39.8 38.9
January 17.8 — 18.0 19.2 18.1 18.5 NS 17.7 19.2
Temperature (°C) April 18.0 — 18.6 19.4 18.3 18.6 NS 17.7 19.3
BTV =20.7°C July 19.5 — 20.3 19.6 27.8 19.3 NS 18.9 19.8
October 18.3 — 18.7 19.2 18.7 18.8 19.9 18.1 19.2
January 611 — 638 767 458 448 NS 381 391
TOC (ug/L) April 652 — 645 1,630 573 684 NS 426 480
BTV = 1,200 ug/L July <270 — 813 1,000 <330 <270 NS 478 <270
October 839 — <350 1,510 <350 812 <350 <350 584
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Table B-93. Analytical Results for Required Constituents at the Solid Waste Landfill, 2014

o < m < m L <

LN < < ™ < <t <t LN Ln

o o o ™ o ™ ™ o ™

N %) %) < < < o) < ©

(9\] (V] (V] (9\] N (9\] (9\] N (9\]

o oy oy o o o o o o

Constituent? Date 3 3 3 3 3 3 3 3 3
January <5 — <5 <5 <5 <5 NS 33.6 <5
(Zig(/:l_()filtered) April <5 — <5 <5 <5 <5 NS 23.6 8.94

vl

BTV =423 pg/L July 10.3 — <3.3 <8.3 <3.3 <8.3 NS 33.6 10.3
October <3.3 — <8.3 <3.3 <8.5 <3.3 12.3 31.1 9.34

Note: Wells in bold are part of the upgradient network. Results in bold exceed background threshold values (BTV). Wells 699-24-34C and 699-25-34C are not included in

table because wells sample dry, and no samples were collected in 2014.

a. WAC 173-304, “Minimum Functional Standards for Solid Waste Handling.”

b. 2010 Background threshold values were obtained from Table C-41 of Hanford Site Groundwater Monitoring and Performance Report for 2009: Volumes 1 & 2
(DOE/RL-2010-11).

c. Sample collected and delivered to laboratory. Result not returned from laboratory due to quality control issues with sample batch.

— = no sample collected; well sample dry
BTV = background threshold value

NS = notsampled

TOC = total organic carbon
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Table B-94. Solid Waste Landfill Groundwater Monitoring Results

Background
Constituent Threshold 2014
(units) Value 2014 Range Exceedance? Wells Exceeded
Ammonium (pg/L) 90 <6.44-22.9 No —
699-22-35

699-22-34B

Chemical oxygen demand (ug/L) 10,000 <1,100 - 27,000 Yes 699-24-34A
699-24-34B

699-24-35 (upgradient)

Chloride (ug/L) 7,820 5,410 — 8,300 Yes 699-25-34E
699-24-34A

Coliform bacteria

(colonies/100 mL) 1 <1-12 Yes 699-24-34B
699-25-34E

699-23-34B (low)
699-24-34A (low)
pH 6.68 — 7.84 6.55-7.48 Yes 699-24-34B (low)

699-24-35 (low)
(upgradient)

Iron — dissolved (ug/L) 174 <12.8-85.4 No —
<lto<4
Manganese (ng/L) 275 (2.7 highest detect) No —
Nitrate (pg/L) 29,000 12,400 - 18,600 No —
Nitrite (ug/L) 165 <9.85 -<131 No —
699-22-35
699-24-33
Specific conductance (uS/cm) 583 522 — 808 Yes 699-23-34B
699-24-34A
699-24-34B
Sulfate (pg/L) 47,200 38,800 — 47,800 Yes 699-23-34B
Temperature (degrees C) 20.7 17.7-27.8 Yes 699-24-34A
Total organic carbon (ug/L) 842 170 -1,630 Yes 699-24-33
Zinc — dissolved (pg/L) 42.3 <3.3-33.6 No —
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